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Bendix Aviation Corporayon 
enginecrs pioneered Radar A i 4 
and originated the concept of F@faase aim ee | 
intercepting and tracking a movie object. 
Many remote control, 
remote indicating systems, and other highly , 
specialized devices on the security se Sy 
- ° er ; 
regulations list, are CUFFCD Lose 
products of this Pioneer = 
in Precision. mn 
F 
Miniature Precision Bearings 
incorporated, are the originators and pioneer manufacturers of precision ball 
bearings in miniature sizes. The original concept of practically every new 
development in this field has been by MPB; the pioneer in designs and dimen- 
sions now being internationally standardized. 
More than 120 types and sizes are regularly supplied in 10 design series, rang- 
ing from 1/10” o.d. MPB ball bearings are fully ground, lapped, honed and/or 
burnished to ABEC 5 tolerances or better. Exclusive, exacting finish and 
inspection details assure highest quality bearings—quality which has prompted 
more than a million applications. MPB ball bearings can be supplied in specific 
clearances and graded within the tolerance, for prompt assembly and maxi- 
mum service. 
MPB ball bearings are indicated for many unusual applications involving 
miniaturization. Complete information and detailed engineering assistance is 
readily available. Write for catalog—survey sheet TR 12 
Demand for cur product has necessitated an extensive expansion 
in facilities—has prompted a continued processes development. We 
will soon be in a position to offer greater services to you. 
iniature Precision Bearing 
Incorporated Dy Keene, New Hampshire 
mao 
—_— save 
Suns —— . ° 9 space 
Pioneer Precisionists to the World’s foremost instrument Manufacturers weight 
friction 
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More £0 


per gallon 


J. HOWARD BAKER is General 
Superintendent of the Behr- 
Manning Abrasive Division. 
His exceptional ingenuity in 
34 years’ service has resulted 
in many outstanding im- 
rovements in the quality of 
ehr-Manning ouluate. 


HARRY 0. ANDERSON has 
completed 51 years with 
Norton. Now Chief Grain 
Inspector of the Abrasive 
Division, he has originated 
and patented many improve- 
ments in abrasive processing 
and quality control. 


NORTON -: BEHR-MANNING 


*Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries 


Your automobile motor has more than 200 parts. They 
require close to 900 precision grinding operations. 

Your motor’s crankshaft, for instance, must be dimen- 
sionally true within .001 inch. It gets this accuracy from 
Norton ALUNDUM* grinding wheels on high production 
Norton grinding machines. The finishing touch is given with 
a special Norton lapping machine, using Behr-Manning 
Lightning ADALOX* coated abrasive. Such true, smooth sur- 
faces make parts fit . . . cut friction... give you “more 
go per gallon.” 

The automotive industry is only one of many industries 
which rate Norton and Belr-Manning products essential to 
their production. As the world’s largest manufacturers of 
abrasives and abrasive products, Norton and Behr-Manning 
keep seeking better ways to help all industries make better 
products. 













NORTON makes abrasives, grinding wheels, refractories, Norbide grain 
and molded products, grinding and lapping machines, non-slip floors. 
Norton Company, Main Office and Works, Worcester 6, Massachusetts. 
BEHR-MANNING makes abrasive paper and cloth, oilstones, abrasive 
See Behr-Cat brand pressure-sensitive tapes. Behr-Manning 
orporation, Division of Norton Company, Troy, New York. 


Plants, Distributors and Dealers the world over 











QNORTON A 


GQlaking better products to make other products better 








THE TECHNOLOGY REVIEW, December, 1952, Newsstand Edition, Vol. LV, No. 2. Published monthly from November to July inclusive at Emmett 
Street, Bristol, Conn, Publication date: twenty-seventh of the month preceding date of issue. Annual subscription $3.50; Canadian and Foreign subscrip- 
tion, $4.00. Entered as second-class matter December 23, 1949, at the Post Office at Bristol, Conn., under the Act of March 3, 1879. 
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OSWEGO STEAM STATION 
as enlarged by the fourth 80,000 kw unit. One & 
of 88 steam and hydroelectric plants of Niagara- ALBANY 
Mohawk Power Corporation. 























Devers ENTERPRISE In Action... 


The Niagara~- Mohawk Power Corporation has 7000 circuit- 
miles of transmission lines and 85,000 conductor-miles of 
distribution lines in upper New York state. Its entire system 
has a rated capacity of 2,186,451 kw with 600,000 kw now 
under construction. 

A current example of their enterprise is the Oswego Steam 
station, designed by their engineering department with construc- 
tion supervision by Stone & Webster Engineering Corporation. 

The benefits of competent business management of a 
privately-owned utility are again demonstrated by the Niagara- 
Mohawk system. 





STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY of STONE & WEBSTER, INC. 
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NEW Stj10 ex 
COAXIAL CABLE 


Made by Phelps Dodge in semi-flexible 1000-ft. lengths without joints 





































Phelps Dodge Copper Products Corpora- 
4 tion’s new semi-flexible, aluminum sheathed 

Cut-away Section of Styroflex cable is specially designed to meet 
Styroflex Coaxial Cable r the need for a high-power, efficient low-loss 
coaxial cable in the AM, FM, TV and micro- 
wave fields. The cable reduces reflections— 
which cause ghost images in television and 
distortions in communications—to an abso- 
lute minimum. 


It was developed by Felten ¢ Guilleaume 
Carlswerk, of Cologne, Germany, which has 
made a great many successful installations of 
the cable throughout Europe. Phelps Dodge 
is currently making the cable for sale in the 
United States in standard American sizes and 
impedances under a working agreement with 
the Cologne firm. The cable is manufactured in 
continuous 1000-foot lengths, without joints, 


and shipped on reels. 


Outstanding feature of the cable is the use 


of insulating Styroflex film to form a helix. This 
helix, built up of hundreds of precision-wound 
Styroflex tapes, firmly supports and centers 
the inner conductor coaxially in an aluminum 
sheath at all times, assuring retention of ex- 
° ts of 3 > cellent electrical properties. Essential flexibil- 
i ity of the Styroflex tape is obtained by special 


manufacturing techniques. 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


40 WALL STREET, NEW YORK 5, N.Y 
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It’s your aptitude, your knowledge of engineering principles, 
your degree in engineering that count. 


Those—plus the opportunity Lockheed is offering you—are all you need for a 
career as an aircraft engineer. In Lockheed’s special program for engineering 
graduates, you may go back to school, or you may convert to aircraft work by 


doing —on-the-job training. But whichever it is, you receive full pay while learning. 


But Lockheed offers you more than a career. It offers you a new life, in an area 
where living conditions are beyond compare. Outdoor living prevails the 
year-’round. Mountains, beaches are an hour from Lockheed. 


See your Placement Officer today for the details on Lockheed’s Aircraft Training Program 
for engineers, as well as the better living conditions in Southern California. 


If your Placement Officer is out of the illustrated brochures describing living and 
working conditions at Lockheed, write M. V. Mattson, Employment Manager 


OF ntbooa mn Corporation 


Burbank, California 


an AIRCRAFT engineer ? 


But I haven't majored in 


aeronautical engineering .“ 
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* That doesn't matter. 
Lockheed can train you... 
at full pay! uff 
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This Plane made History 





The P-38 Lightning — first 400 mile 
per hour fighter-interceptor, the 
“‘fork-tailed Devil” that helped 
win World War Il. 


This Plane is making History 





The Super Constellation — larger, faster, 
more powerful; the plane that bridges 
the gap between modern air transport - 
and commercial jet transport. 


This Plane will make History 


‘ The jet of 
; the future— the piane 
you will help create— 
belongs here. 





= 


This plane — which exists only in 


the brain of an engineer like yourself 
— is one reason there’s a better 
future for you at Lockheed. For 
Lockheed will always need engineers 
with ideas, engineers with 
imagination, engineers who build 

the planes that make history. 
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Clifford bellows 
help you solve 
design problems 


Perhaps you, too, can benefit from flexible, leak- 
proof, metallic Clifford bellows assemblies. For in- 
dividual requirements in assembling bellows to 
fittings, Clifford is equipped to use new molecular 
bonding processes, resistance welding and heli- 
arc-welding. Write direct for complete details on 
how Clifford bellows assemblies can help you. 
Clifford Manufacturing Company, 142 Grove 
Street, Waltham 54, Massachusetts. Division of 
Standard-Thomson Corporation. Sales offices in 
New York; Detroit; Chicago; Los Angeles; 
Waltham, Mass. 


| PRESSURE IN TANK DROPS 

BELOW DESIRED LEVEL 
CONTACTS omnia 
-_ I : 2)BELLOWS CONTRACTS 
_— , CLOSING SWITCH 


3 )MOTOR-PUMP STARTS 
BUILDING UP PRESSURE IN 
TANK. WHEN PRESSURE 
REACHES DESIRED L.FVEL 
BELLOWS EXPANDS, OPENING 
MOTOR SwitcH 
Ae = ' 4) PRESSURE IN THE SYSTEM 
NTAKE, mM a S INDICATED BY A SIMILARLY 
DISCHARGE CONNECTED BELLOWS 

’ WHICH ACTUATES AN 
NOICATOR 


Controlling and /or indicating pressure. Clifford Hydron bellows 
assemblies provide close conirol and accurate indication in pressure 
systems. Pressure, exactly equal throughout the system, is immediately 
exerted on bellows which respond without lag. Common applications: 
instruments to control temperature, pressure, flow rates, liquid level. 


PIPE CARRYING HEATED GAS OR 
SUPPORTS 
Be.LOWws 


Allowing for thermal expansion in flexible piping. Clifford bellows 
compensate for dimensional changes caused by heated gas or liquid that 
would expand and buckle ordinary piping . .. without imposing ex- 
cessive strain on supports. Sidewise movement of supports with respect 
to each other is also permitted. 


CLIFFORD 


2 MANUFACTURING CO 
. WALTHAM, MASS wear 
METAL BELLOWS " Moy excnancins 


” 
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AND BELLOWS CAUSES LIQUIOT 
ARE COMPLETEL 

FILLED WITH 
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2) LIQUID EXPANDS THRU 
TUBE TO BELLOWS 
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| 

) EXPANDING BELLOWS 
a “>. EXERTS PRESSURE TO OPER- | 
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Controlling wide range of temperature with one adjusting de- 
vice. Liquid filled Clifford bellows assembly permits one knob to adjust 
temperatures by remote control from 200° to as high as 650° or 700°. 
Common applications: domestic and industrial oven controls. 


Controlling narrow range temperatures. Vapor pressure 
Clifford bellows system forms temperature control unit used in thermostatic 
devices. This device can be designed to be “fail safe” to prevent over- 
heating even if bellows fails to function. Adjustment commonly limited 
to lower range than liquid filled system. Applications: refrigerator con- 
trols, auto thermostats, tank regulators. 


Transmitting motion from one medium to another while main- 
taining a hermetic seal. The inherent flexibility of leakproof Clifford 
Hydron bellows permits extension, retraction, rotary motion or com- 
binations of these to be applied while hermetically sealing unit's internal 
elements. (A) shows direct motion, (B) shows angular motion, (C) shows 
rotary motion. 


Operating as flexible shaft coupling. 

Clifford bellows assemblies provide con- 

stant velocity torque and compensate for 

misalignment. 

Operating as shaft seal. Clifford bellows seal in gases and liquids 
and prevent leakage around rotating shafts. 


Operating in hydraulic transmission systems. Clifford bellows 
approximate frictionless lever-action for transmitting force in remote 
control systems. 
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‘For more profitable 
END 
-» MILLING 


... choose the right end mill 
from the extensive Brown & 
Sharpe line. By matching the 
end mill to your needs, you'll 
get faster, more efficient, and 
more profitable cutting. 
Brown & Sharpe offers 20 
styles of end milis with a com- 
plete range of sizes in each. 
Send for the catalog contain- 
ing specifications and prices. 
Brown & Sharpe Mfg. Co., 
Providence 1, R. I., U.S. A. 
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BROWN & SHARPE "© 





ARTISAN 


METAL PRODUCTS. INC 
EQUIPMENT FABRICATORS, 


WALTHAM 
MASS USA 








AUTOCLAVES 


Artisan engineers and work- 
men are skilled in the techniques 
of metal working. Their com- 
bined knowledge and experi- 
ence in engineering and building 
special equipment and machinery 
have been of value to many 
leading mechanical and process 
industries. 

Write for a copy of “Process 
Equipment”. For a qualified engi- MIXERS 
neer to call to discuss your equip- 
ment requirements, telephohe 
WaAltham 5-6800 or write to: — 
James Donovan, '28, General 
Manager. 


ISaniz 


73 POND STREET, WALTHAM, (Boston 54) Mass. 


CONDENSERS AND 


HEAT EXCHANGERS 


DISTILLATION 


EQUIPMENT 


EXPERIMENTAL 


EQUIPMENT 


EVAPORATORS 


JACKETED KETTLES 


PIPE, PIPE 


AND BENDS 
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Metals.—For a long period of time it has been The 
Review's practice to devote the July issue (the last of 
each volume of The Review) to the exhilarating and 
uplifting events of Alumni Day and commencement 
activities. Thus the Metals Processing Laboratory 
failed to receive the editorial attention which the 
splendid new equipment and buildings warrant, al- 
though pages 500 and 501 of the July issue did report 
the dedication of the laboratory as a news event. A 
description of the new facilities appears in three arti- 
cles in this issue of The Review. 

First of the trio of articles (page 89) describes the 
laboratory building, and illustrates the assignment of 
space to the Department of Mechanical Engineering 
and the Department of Metallurgy for their respec- 
tive teaching and research programs at the under- 
graduate and graduate levels. In the preparation of 
this article, the editor acknowledges with thanks the 
wholehearted co-operation of Robert M. Kimball, ’33, 
and Philip A. Stoddard, ’40, Director, and Assistant 
to the Director, respectively, of the Institute’s Divi- 
sion of Business Administration; and the assistance of 
John J. Rowlands, Director of News Service, editorial 
associate, and perennial friend of The Review. 


Machines.— When it left Boylston Street to take up 
new roots in Cambridge, one of the show places of 
the new Technology was the Machine Tool Labora- 
tory of the Department of Mechanical Engineering. 
With the dedication of the new Metals Processing 
Laboratory, this portion of the activity of Course II, 
along with research in metal cutting, has been trans- 
ferred to the new and greatly improved quarters, 
where emphasis on the science of metal working can 
be developed more fully than ever before. The pro- 
gram of teaching and research which the Department 
of Mechanical Engineering now conducts in the Met- 
als Processing Laboratory is described (page 93) by 
Prescott A. SmituH, Associate Professor of Mechanical 
Engineering. Following his graduation from the Insti- 
tute, from which he received the S.B. degree in Me- 
chanical Engineering in 1935, Professor Smith spent 
a decade in industry as equipment engineer, manu- 
facturing engineer, methods engineer, superintendent 
plant engineer, and factory manager. With this 
wealth of practical experience, he returned to M.I.T. 
in 1945 where he has since been in charge of the 
Machine Tool Laboratory. 


Metallurgy.—As the physical and chemical struc- 
ture of metals and alloys is more thoroughly under- 
stood, significant advances in the casting, welding, 
and working of metals, as well as in powder metal- 
lurgy, occur. The program of the Department of 
Metallurgy in the new Metals Processing Laboratory 
is described (page 97) by Proresson Howarp F. Tay- 
Lor, 2-46, of the Department of Metallurgy. Professor 
Taylor received the B.S. and M.S. degrees in 1936 
and 1938, respectively, from Michigan State College, 

(Concluded on page 76) 
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| BEYOND THE HORIZON.® 


Progress in reaction-motor propulsion becomes possi- 
ble only as the metallurgist supplies new alloys to withstand 
the stresses, temperatures, and corrosive attack developed 


by new rocket fuels. 

Molybdenum additions to many alloys are known to 
improve strength at high temperatures. For this reason 
Molybdenum will be used more and more in the reaction 
motors of the future. 

Climax furnishes authoritative engineering data on 
Molybdenum applications. 


Cli re) n any 
500 F ity Be. ° N.Y. 
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14 sizes — 4%” to 4” O.D. — in stock 
at all times for immediate shipment. 
Facilities and engineering skill 
immediately available for special 
specification jobs. 


CURTIS wniversat Joints 


Specialists in Universal Joints for 
over 30 years, Curtis offers more 
than just time saving availability. 
Made of the finest alloy steels, ac- 
curately machined — with either 
solid or bored hubs — they may be 
easily applied to most universal 
joint needs, ranging from instrument 
controls to heavy steel mill appli- 
cations. 


ONLY CURTIS OFFERS ALL THESE 
ADVANTAGES 


Availability — 14 sizes always in stock. 
Simplicity — fewer parts, simpler 


construction. 
Government Tests — complete equipment 
for government tests in our plant. 
Write today for free engineering 
€ data and price list 
CURTIS UNIVERSAL JOINT CO., INC. 


8 Birnie Ave.. Springfield, Mass. 
As near to you as your telephone 


+ PRACTICAL Arithmetic 
proves the efficiency of H-D Equipment 


Comparisons of 
production costs 
roves the sav- 
ings made by new, 
improved H - D 
nent. Write 
DAY for new 
bulletins that 
show economics 
and profits, lower 
unit costs, and 
increased pro- 
duction. 


Shear (Clippers) on Formers 
(HASKELL-DAWES MACHINE CO., INC. 
2231 E. ONTARIO ST., PHILADELPHIA 34, PA. 
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and spent a year at that institution in a teaching 
capacity. From 1937 to 1945 he was engaged in weld- 
ing and steel-casting research at the Naval Research 
Laboratory in Washington, D.C. Upon the conclusion 
of World War II, he came to the Institute as associate 
professor of mechanical metallurgy, and was promoted 
to a full professorship in 1952. Professor Taylor is the 
author of numerous articles in his professional field, 
and in this issue of The Review takes opportunity to 
outline the educational philosophy underlying under- 
graduate and graduate teaching in mechanical metal- 
lurgy at M.I.T. In 1945 Professor Taylor won the 
Simpson Medal, American Foundrymen’ s Society. 


Management.—In the political campaign just ended 
as these words are written, both sides made a strong 
plea for new leadership, for high moral courage, for 
spiritual strength to play the leading role. A plea of 
the same type is made by Epwarp McSweeney, ’23, 
in his article (page 101) entitled “The Managerial 
Evolution.” Mr. McSweeney holds that the stage is 
being set for a business renaissance in which profes- 
sional management will be called upon to play a more 
exacting, a wiser, and a more encompassing role than 
ever before. After studying at the Institute, Mr. 
McSweeney was engaged in new spaper work and 
was subsequently affiliated with Conde Nast Publica- 
tions and Butterick Publications for several years 
before founding his own company of management 
consultants, Edward McSweeney Associates, in 1933. 
At present he is treasurer and director of the Perkins- 
Goodwin Company, and a director of MacFadden 
Publications, Inc., Southland Paper Mills, Inc., Na- 
tional Heart Committee, Castleton China, Inc., and 
the Philadelphia Publications Corporation. He has 
been lecturer at New York and Northwestern Uni- 
versities, and is a member of the Advisory Commit- 
tee of the School of Industrial Management at M.LT. 











After we completed our work on the above 
building, the 

CONSOLIDATED EDISON COMPANY 
awarded us another contract for the construc- 
tion of their new generating plant in Astoria, 
L. L, now under construction. 

W. J. BARNEY CORPORATION 


Founded 1917 
101 Park Avenue, New York 


INDUSTRIAL CONSTRUCTION 


Alfred T. Glassett, '20, President 
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IQUE 


PROTOTYPE 
DEVELOPMENT 


New ADL Mechanical Division Building 








| Gee, 
F lack of personnel 

has halted development of your new 
ideas or new products, the 

ADL Mechanical Division can take over and 





bring them to complete maturity. 


Arthur D. Little, Inc., has blended 

its scientific and engineering skills in 

the Mechanical Division to provide industry 
with a unique service... 

prototype development of equipment 
requiring a high level of engineering. 
Scientists in the fields of 

chemistry, physics, metallurgy, mathematics, 
biology, electronics and technical economics 


can be called on as required. 


Liquefying helium gas to produce temperatures near 
Absolute Zero (minus 460°F ) was one of engineer- 
ing's most difficult thermodynamic problems. The 
ADL Mechanical Division produced the Collins interpreting the ideas of industry and 
Helium Cryostat to answer this problem, thereby 
creating a significant tool in the advancement 

of science, perfection of specialized equipment. 


Our staff is experienced in 


following through with the 


{ERMODYNAMICS - HEAT TRANSFER - REFRIGERATION TO MINUS 456°F - VACUUM ENGINEERING - GAS LIQUEFACTION - ELECTROMAGNETISM - MECHANICAL DESIGN - VIBRATION 





Write for Brochure TR 15-1 


MECHANICAL DIVISION 


Arthur D. Little, Inc. 


CREATIVE TECHNOLOGY SIVER 1886 30 MEMORIAL DRIVE, CAMBRIDGE 42, MASS. 









H. A. WINNE 
Engineering 


RESEARCH AND INDUSTRIAL PROG- 
rEss: The number of industrial 
organizations that can support pro- 
grams of fundamental research in 
their own laboratories is not great, 
but it is important that all industry 
recognize the importance of this 
type of research and support it in 
every way possible. 

The extent to which industry 
fosters the kind of intellectual 
environment that is essential to 
creative work will determine, in a 
large measure, the dividends from 
research that it may expect to 
receive over the next 50 years. 

The trick is to see around the 
corner—or, failing that clairvoyant 
sense, to make a fair guess as to 
what may lie just around the corner 
and to play the research program 
accordingly. 

A research program that is well 
integrated with the business in- 
terests of the company is as much a 
part of the continuous operation of 
the business as is the maintenance 
of a plant that is well adapted to 
company needs. Consequently the 
research program must be protected 
from interruptions that might follow 
minor fluctuations in the business 
cycle. 

Centennial Conf. on Ind. Research 
Chicago. Illinois 


* 
J. P. DITCHMAN 


Lamp Division 


APPLICATIONS OF LiGuT IN AGRI- 
CULTURE: Many people are working 
on the use of lamps and electrical 
traps as a means of crop insect pest 
control. Nothing is known of the 
sensation that insects experience 
when they see either colored or 
white light. Therefore, any inti- 
mation that insects have color per- 
ception should be avoided. 
Literature on the movements of 
insects and other responses towards 
or away from the light sources is 
very fascinating because it shows 
that every conceivable variation of 
radiant energy, spectral distribu- 


What GENERAL ELECTRIC People Are Saying 


tion, orientation, quantity, dura- 
tion, intensity, etc., may have some 
action on the insects or animals. Just 
to mention one of these with which 
we are familiar, the effectiveness of 
the light source in attracting noc- 
turnal insects. Researchers in this 
field have indicated that most noc- 
turnal insects have receivers that 
are sensitive to the blue and the 
ultraviolet part of the spectrum. 
This is being used to particular ad- 
vantage in agricultural fields where 
sources of ultraviolet and visible 
blue are being used to attract the 
cornborer moth, cotton ball worm, 
and others to their destruction. The 
fluorescent black-light lamp has 
been so attractive in tests conducted 
during the last few years that the 
ordinary high-voltage traps being 
used to electrocute the moths have 
been clogged by the tremendous 
flight of the insects. Work has not 
progressed far enough to recommend 
this use to farmers to stop the 
scourge of these insects, but light 
traps are being used as indicators to 
give the farmer fair warning when 
he should use control measures 
against the flight of any particular 
pest. 


Am. Soc. of Agricultural Engrs. 
Chicago, Illinois 


* 
W. R. G. BAKER 


Electronics Division 


MANAGEMENT OF RESEARCH AND 
DEVELOPMENT: Just as the progress 
of research and development cannot 
be measured in monetary terms. 
neither can it be measured in terms 
of numbers of engineers, or phys- 
icists, or chemists. It must be meas- 
ured in the extension of human 
knowledge, and in the application of 
that knowledge. The trend today is 
to shorten the time between the ex- 
tension of knowledge and its appli- 
cation, a task which becomes more 


You can pul your confidence in— 
GENERAL @@ ELECTRIC 


difficult as we bring more important 
minutiae into our understanding. 

There appears to be a growing 
recognition of the fact that time is a 
fourth dimension in scientific prog- 
ress, and a dimension of increasing 
importance. The interrelation today 
of what were disassociated sciences 
yesterday is a strong indication that 
if the state of the art in one branch 
of science moves too far ahead, the 
expenditure of man-centuries of en- 
gineering effort may not produce 
marked further progress. A period 
of “catching-up” may well be re- 
quired. 

In many fields the developmental 
engineer is breathing down the neck 
of the man who is engaged in funda- 
mental research. The obvious answer 
is to increase the number of qualified 
persons engaged in pure research in 
ratio to those engaged in applied 
research. This will not be possible to 
any great extent within the next 
few years. 

Principally because of three fac- 
tors: the high cost of research; the 
ever widening areas in which funda- 
mental research can take place; and 
the shortage of trained engineers, 
several new operating procedures 
have been offered research manage- 
ment. The first has a variety of 
names such as techno-economics. or 
operations research. Basically this 
procedure is nothing more than the 
“task force” approach of studying 
all related areas, determining the 
extent of the new basic knowledge 
required, the effort needed to con- 
vert this knowledge to a usable 
form, the total capital investment 
ard expected rate of recovery. 

There is no reason why this ap- 
proach should not be successful if 
those from whom you can reason- 
ably expect progress in fundamental 
research, through reasons of ade- 
quate training and possession of an 
inquisitive mind, are available. 


National Convention, IRE 
New York City 
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Clipping the wings of flying glass 


No matter how you travel—by land, sea, or air— 


you are protected by a sandwich of shatterproof glass 


Birds flying in the airways . . . pounding waves at sea .. . 
emergencies on the highway or railroad—these are among 
the many things that can cause broken windshields and 
windows while you are traveling. 

That’s why the windshields of America’s sky giants today 
are made to withstand hail, wind pressure . . . and collision 
with even an eight pound bird at the plane’s cruising speed. 


ELIMINATING A SOURCE OF DANGER — Today the 
danger of razor-sharp pieces of flying glass has been vir- 
tually eliminated. Most cars, trucks, trains, and ocean 
liners now have safety glass as standard equipment. 

In making safety glass a sandwich of glass is made with 
a tough, clear plastic spread called vinyl butyral resin. It’s 
this plastic that holds the razor-sharp pieces safely in place 
if the glass is broken. 


PLASTICS SERVE YOU IN MANY WAYS -— Other 


forms of highly versatile plastics go into your newest 


UCC’s Trade-marked Products of Alloys, Carbons, Chemicals, Gases, and Plastics include 


home furnishings, kitchenware and appliances. They are 
also essential to modern rainwear, paint, electrical insula- 
tion, and high-strength adhesives and bonding materials. 


UCC AND MODERN PLASTICS—The people of Union 
Carbide, working with the glass industry, developed this 
plastic for modern safety glass. This and a variety of other 
plastics are but a few of many better UCC materials that 
help industry serve all of us. 

STUDENTS and STUDENT ADVISERS: Learn more about the many 
fields in which Union Carbide offers career opportunities. Write for 
the free illustrated booklet “Products and Processes” which de- 
scribes the various activities of UCC in the fields of ALLoys, CAR- 
BONS, CHEMICALS, GASES, and PLASTICS. Ask for booklet J-2. 


Union CarRBIDE 


AND CARBON CORPORATION 


80 EAST 42ND STREET [lim NEW YORK 17, N. ¥. 





BAKELITE, KRENE, and VINYLITE Plastics * DYNEL TEXTILE FIBERS « LINDE Oxygen * SYNTHETIC ORGANIC CHEMICALS 
ELECTROMET Alloys and Metals * HAYNES STELLITE Alloys * PREST-O-LITE Acetylene * PYROFAX Gas 
EVEREADY Flashlights and Batteries * NATIONAL Carbons « ACHESON Electrodes * PRESTONE and TREK Anti-Freezes 
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27 GRAVER TANKS 








General View of plant at 
Carlsbad, showing Graver 
process tankage. 


180’ dia. Thickener Tank, the 
largest of 5 such tanks for the 
flotation process. 


FOR SOUTHWEST POTASH CORP. 



















All Graver Tankage at 
New Fertilizer Plant in Carlsbad, N. M. 


To produce fertilizer for American agriculture, 

Southwest Potash Corporation recently began operations at its 
new $11,000,000 mine and plant at Carlsbad, New Mexico. The 
plant was designed and built by Stearns-Roger Mfg. Co. of Denver. 
The 27 tanks erected by Graver’s Banks Moreland Division 
constitute a part of the processing operation. Among the larger 
tanks for processing and storage are a 180’ x 17’ thickener tank, 

a 70’ x 12’ brine tank, 45’ x 10’ hydroseparator, and a 250-ton 
shift bin. 


GRAVER JANK & MFG.CO. INC. 
EAST CHICAGO, INDIANA 


NEW YORK * CHICAGO ® PHILADELPHIA * WASHINGTON 
DETROIT © CLEVELAND * PITTSBURGH * HOUSTON 
CATASAUQUA, PA. * SAND SPRINGS, OKLA. * CASPER, WYO. 
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THOUSANDS PER Hour 290 
IMPRESSIONS 


SALINITY 


WESTON 


Standard WESTON Switchboard 

Instruments are all catalogued, of course. But 

these are special switchboard instruments ...a few 

of the many hundreds of different types being 

constantly engineered and produced to meet specific 
requirements. Requirements such as . . . special sensitivities 
—scale markings—pointer styles and response—mirror scales— 
adjustment to give maximum accuracy at critical points, etc. 
Whatever your instrument requirement . . . standard or special ... 
the answer is available here at instrument headquarters. 
WESTON Electrical Instrument Corporation, 617 Frelinghuysen 
Avenue, Newark 5, New Jersey . . . manufacturers of Weston and 
TAG instruments. 


WESTON 
SWITCHBOARD AAA 
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THE NEW 


IT COMPLIMENTS YOUR CAR 






AND YOUR JUDGMENT! 


PLUS 





PLUS-10...The only All-Nylon Cord passenger-car tire! 


O tire ever designed does so much for the appear- 
N ance of your car. But your pride of ownership 
will extend much deeper than mere appearances when 
you’re rolling on a set of new Plus-10 Double Eagles. 


For while the casual observer may say “smart styl- 
ing,” the man of judgment will add “smart buying.”’ 
This tire was deliberately designed to outlast and 
outperform every other tire ever made. . . and does it! 
Your tire money never went so far . . . so safely! 

For an exciting demonstration of the world’s finest 
tire, see your Goodyear dealer today. 

PLUS 1—The only passenger-car tire in the world 
with an all-nylon cord body. 

PLUS 2—Goodyear Heat-Tempered Nylon Cords 
make the new Double Eagle 11% to 2 times as strong 
as standard tires! 

PLUS 3—Safety! Over 2,000,000 miles of gruelling 
road tests prove that this is the safest tire ever de- 
signed for a passenger car! 

PLUS 4—26% more nonskid tread thickness gives 
up to 42% more safe mileage than standard tires. 





GOOD, 


PLUs 5—Sersational new Resist-a-Skid Tread, an 
exclusive Goodyear development, grips at all angles 
of skid! Quicker on the start, safer on the stop! Gives 
safer, surer traction on wet roads, on snow—even on 
ice! 
PLUS 6—Full, safe traction for life! Exclusive Re- 
sist-a-Skid tread design never needs re-cutting to re- 
store its traction. 
PLUS 7—Welcome comfort! Low-pressure, Super- 
Cushion ride soaks up road shocks, saves wear and 
tear on the car and you! 
PLUS 8—New Scuff Rib protects white sidewalls 
when you scrape the curb. 
PLUS 9—Extra beauty! Gleaming whitewall con- 
trasts with diamond-sculptured, jet-black shoulders! 
PLUS 10—Value! With all the advantages of the ex- 
clusive Resist-a-Skid Tread, the nylon cord body, 
this tire costs only about 5% more than ordinary 
premium tires made of rayon! 

And . . . with the New LifeGuard Safety Tube this 
tire is Liowout-safe and puncture-safe! 


EAR 








PLUS-10 DOUBLE EAGLE 


Double Eagle, Super-Cushion and LifeGuard, T. M.’s——The Goodyear Tire & Rubber Company, Akron. Ohio 
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“Heap on more wood!—the wind is chill; 
But let it whistle as it will, 

We'll keep our Christmas merry still.” 
— Sir Walter Scott 






H. Armstrong Roberts 
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The Trend of Affairs 


Big Cargoes, Big Ships 


NE of the great economic facts of the postwar 
era is that the United States has joined the 
ranks of the have-not countries in many basic 

materials. Added to some of the old lacks, such as 
bauxite and copper, are some newer and more 
massive ones. The United States has become a net 
importer of oil and iron ore, and predictions point to 
increasing movements of these bulk commodities 
into the country with the passing years. Sharply ris- 
ing imports of some raw materials, particularly 
petroleum, have also been characteristic of Europe's 
economy since World War II. 

A report by the Federal Trade Commission, re- 
cently released but already somewhat obsolescent, 
indicates that the United States production of petro- 
leum is falling short of consumption by about 650,000 
barrels per day. For Europe (except the satellites), 
the shortage is 1,643,000 barrels per day. The Middle 
East, on the other hand, has a tremendous surplus 
over consumption of about 2,000,000 barrels per day. 
All over the world, lesser, but still sizable, differences 
between production and consumption call for correc- 
tion, through world-wide transportation. 

Generally, transport can be done only by the 
tanker. The sharp increase in the international move- 
ment of oil that has occurred in the postwar years 
has been accompanied by a boom in tanker construc- 
tion. About half the new construction of merchant 
ships in British and other foreign shipyards has been 
for tankers, and there have been occasions when as 





Pattern in Glass 


A photographic study of silicates and chlorophyll, by trans- 

mitted and absorbed light, produced the unusual black and 

white effect on the opposite page. Original photograph, by 

Lewis T. Reed, A.R.P.S., A.P.S.A., of Chicago, was displayed 
this year in the M.1.T. Photographic Salon. 
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much as 90 per cent of the construction in this coun- 
try’s yards has been in this type of vessel. With about 
2,000 tankers afloat today, nearly 600 more are under 
construction — the great bulk of them in foreign yards. 

Always among the largest and fastest of freighters, 
the tanker has been increasing its average size and 
speed quite rapidly in the postwar era. Large and 
fast for its time, the T-2 tanker of World War II was 
listed at about 16,665 dead-weight tons, cruised at 
about 14.5 knots, and carried about 120,000 barrels 
of oil. The Maritime Administration is now consider- 
ing a tanker design, the T-5, which it considers more 
suitable for the needs of a future emergency. This 
ship, by no means large by present standards, will be 
of 20,200 dead-weight tons, and will cruise at the very 
fast clip of 20 knots. 

The typical American tanker being built today is 
bigger than the average passenger liner, and is not 
much slower in speed. Such a tanker might be 660 
feet long, 85 feet wide, draw 34 feet when fully 
loaded with 258,000 barrels of oil, and displace 39,500 
tons in that condition. Its engines, generally steam 
turbines, would produce 18,000 shaft horsepower 
which would be fed to a single propeller driving the 
tanker at about 17 knots. The U.S.S. Independence 
and Constitution, launched in 1951, are each 633 feet 
long and 89 feet wide, and do 25 knots. 

The trend in size is still actively upward. Some 
recent tankers have exceeded 30,000 tons dead 
weight, and 45,000-ton tankers have been contracted 
for. There is talk even of 60,000-ton tankers. Such 
ships would be over 700 feet between perpendicu- 
lars, and probably in the order of 100 feet wide. By 
comparison, the U.S.S. America, second largest mer- 
chant ship built in the United States, is 663 feet long, 
93.5 feet in beam, and draws 30.4 feet. 

In view of the large and steady volume of freight 
available, there is basically no limit to the size of 
tankers except the depth of water and maneuvering 
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This photograph by Dave Lawlor, of Boston, entitled “Montage — Agriculture and Industry,” effectively conveys the relationship 
between the procurement of raw materials and their conversion into finished products, which is basic to all operations of modern 
technology. 


room in the harbors where they must load and un- 
load. Incidentally, few ocean transports can show a 
greater contrast between length of voyage and 
unloading time. The run from Ras at Tannura, in the 
Persian Gulf, to New York is 8,300 miles; that be- 
tween Puerto La Cruz, Venezuela, to New York is 
1,800 miles. After spending as much as a month on 
a voyage, a tanker may strip its holds in as little as 
10 or 12 hours. As tanker sizes go up, the ships are 
limited to the use of fewer harbors as terminals. The 
economic incentives toward larger tanker size are 
strong, however, and in spite of harbor limitations, 
the trend to larger and faster tankers is maintained. 
The initial cost per ton of cargo capacity goes down 
with increasing size. The most economical speed, and 
therefore the number of round trips per year, also 
goes up with size. Within rather wide limits, it takes 
no larger a crew to handle the large ship than a 
smaller one. 

All of these factors tend to support the construction 
of larger and faster tankers for American commerce. 
While perhaps representing not so spectacular an 
achievement, American owned ore ships are also in- 
creasing in size and number. 
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Hydrofoil Design 


j bes comparatively new analytical technique of 
studying mechanical systems by constructing elec- 
tronic analogues has recently been applied at M.I.T. 
to the provocative problem of supporting water craft 
on hydrofoils. The work was carried out as part of 
a doctoral thesis research by Robert H. Cannon, Jr., 
‘50, former instructor in the Department of Mechani- 
cal Engineering, using new high-speed electronic 
computing equipment developed by Alan B. Macnee, 
‘42, of the M.I.T. Research Laboratory for Elec- 
tronics. 

The possibility of supporting a boat on hydrofoils — 
underwater wings producing dynamic lift in the same 
manner as the airfoil wings of an airplane — and 
thereby achieving more efficient, higher speed, and 
smoother travel through choppy seas, has been in- 
triguing inventive minds since man’s first flight at 
Kitty Hawk. The first successful man-carrying hydro- 
foil boat was tested in 1905, and at least 20 or 30 
have been operated since, the foils being used experi- 
mentally to support such devious craft as PT boats, 
seaplanes, and high-speed sailboats. 
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The purpose of the M.I.T. studies was to “sail” a 
very large number of widely differing boats through 
many typical sea conditions — all electronically — to 
determine, at minimum cost, the probable perform- 
ance of hydrofoil craft under varying sea conditions, 
and to establish the useful ranges of boat dimensions 
and hydrofoil configurations. 

The newly developed Macnee differential analyzer 
was ideally suited for these studies because of its 
high-calculating speed, low-operating cost, its versa- 
tility, and the fact that the solution to the equations, 
repeated by the analyzer 60 times each second, is pre- 
sented on the screen of an oscilloscope where it 
appears as a stationary trace. 

With the elements of the analyzer connected to 
form an electrical system, which was mathematically 
analogous to the mechanical system of the hydrofoil 
boat, such characteristics of the boat as its length, 
weight, center of gravity, and the running depth and 
incidence setting of the foils, could then be varied by 
simply changing the appropriate dial settings. The 
effect of such changes could be instantly observed as 
a simultaneous change in the entire path-of-motion 
trace on the oscilloscope. For example, as the dial, 
representing center-of-gravity location, was moved 
farther and farther forward, the oscilloscope showed 
the path of the boat becoming more and more oscilla- 
tory, until finally it became totally unstable. 

In addition to the pitching and rising motions of 
the boat, the variation of numerous other important 
quantities such as foil depth, foil loading (which is 
most important because of the dangerous phenome- 
non of foil ventilation), and acceleration, could be 
switched instantly onto the screen. By varying the 
dials representing each of the boat characteristics in 
turn, the electrical analogue of the system could be 
adjusted rapidly to produce the best performance. 


A century ago, office 
buildings and factories 
were boxlike affairs 
with regularly spaced 
rectangles for windows 
or doors. As shown in 
this photograph of the 
office building of the 
Johnson Wax Company 
in Racine, Wis., modern 
industrial plants may 
achieve pleasing lines 
and attractive working 
conditions by quite dif- 
ferent methods. Built 
without windows or 
glass brick, this build- 
ing utilizes glass tubing 
for both natural and ar- 
tificial light. Maximum 
strength with minimum 
obstruction of floor 
space is provided by 
slender columns. 


Ewing Galloway 
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Ocean waves were represented by a black mask 
affixed to the face of a cathode-ray tube whose beam 
follows a mask profile. In practice, various wave 
shapes were cut out of black paper and placed in 
front of the tube. The wave height and wave length 
could then be varied by adjusting electronic dial 
settings, as could wind velocity and direction, and the 
direction of motion of the boat relative to the waves. 
The silhouette waves were used to show, for example, 
what direction of motion is most dangerous in a given 
sea, or the limiting wave size for each type of boat. 

Altogether, some 450 combinations of boat config- 
urations and sea conditions were recorded by photo- 
graphing various quantities as they were switched to 
the oscilloscope screen. 

On the basis of these results, a number of general 
relationships can be formulated. For example, one 
rule of thumb which disclosed itself, is that for satis- 
factory performance in waves the smooth water run- 
ning depth of the foils must be greater than the 
anticipated wave height. It has been shown that up- 
wind operation is preferable to cross wind. Stringent 
limits have been established for such basic parameters 
as hydrofoil loading, center-of-gravity location, and 
hydrofoil profile. 

Dr. Cannon has had the opportunity to apply these 
relationships to the design of several man-carrying, 
self-propelled hydrofoil test boats which he has 
helped build and test in open water. The generally 
high degree of correlation between the actual per- 
formance of the boat and that predicted from the 
electronic analogue studies is very encouraging. 

It is hoped that these general relationships may be 
helpful to designers of other particular types of hydro- 
foil craft by indicating in advance the most advisable 
system configuration, and by predicting the approxi- 
mate sea-going performance to be expected. 











Metal Solidification Studies 


ADIOACTIVE tracer methods can often answer these 

questions about a substance: Is it present? Where? 
In what amount? How did it get there? The physical 
metallurgist frequently has to locate a minute amount 
of a constituent in a metallic structure and may wish 
to know how this constituent is distributed on a micro- 
scopic scale. Radioactive tracers can contribute to the 
solution of such problems, and their applications to 
metallurgical research are being developed to sup- 
plement such older methods as conventional micros- 
copy. 

The solidification of an alloy often produces several 
solid phases and some elements may become segre- 
gated in the resulting complex structure. Research, 
sponsored by the Aluminum Company of America, 
and conducted by Arthur B. Michael, under the direc- 
tion of Michael B. Bever, ’42, Associate Professor of 
Metallurgy, has been devoted to a study of the segre- 
gation of certain elements in cast aluminum alloys. 
Extensive use is being made of radioactive tracer 
methods. 

In this investigation, autoradiography was found 
more suitable for locating the tracers than the count- 
ing techniques commonly used in other applications 
of radiochemistry. Autoradiography, which has been 
perfected for application to biology, depends on the 
sensitivity of photographic emulsions to nuclear radi- 
ations. The small scale involved in microstructural in- 
vestigations, however, causes several difficulties. Good 
resolution requires a very thin sample, a fine-grained 
photographic emulsion of high sensitivity, and close 
contact between the specimen and the emulsion dur- 
ing the exposure. 

The radioactive elements can be incorporated into 
the alloy by addition to the melt, and for many metals, 
this is the only workable procedure. Aluminum, how- 
ever, permits the activation of some solute elements 
by irradiation of the final sample; in the work reported 
here, the M.I.T. cyclotron and the nuclear reactor at 
Brookhaven were used for this purpose. The radio- 
activity induced in the aluminum is very short-lived. 

Aluminum-copper alloys, pure aluminum contain- 
ing small amounts of phosphorus, and sodium-treated 
aluminum-silicon alloys have been investigated. Al- 
though single solid solutions, the specimens of cast 
aluminum-copper show considerable local fluctua- 
tions in copper content. The method has been made 
quantitative: for example, it has been found that in 
cast aluminum containing 3 per cent copper, the 
copper content varies from 2.2 to 3.8 per cent. The 
work with phosphorus in aluminum indicates that 
even when present in amounts as small as 0.003 per 
cent, phosphorus concentrates in minute wd 
which cannot be detected by conventional micro- 
scopic technique. In aluminum-silicon alloys, sodium 
is known to exert a powerful effect on the distribution 
and shape of the silicon-rich phase; so far, work with 
radioactive sodium has failed to show any tendency 
of the sodium toward a preferential distribution. 

Although this summary deals only with an in- 
vestigation employing radioactive tracers in cast 
aluminum, the many other uses of radioactivity in 
metallurgical research should not be overlooked. 
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Inside Information 


ha the last few decades, extensive research has 
been carried out to determine the properties of 
cementitious materials such as concrete. It has long 
been realized that it would be possible to gain con- 
siderable knowledge of concrete if a reliable means 
of making measurements in the interior of a concrete 
body were available. In the broad over-all problem, 
the first step then is the development of a suitable 
gauge for internal stress and strain measurement. 

The Structural Dynamics Laboratory of the De- 
partment of Civil and Sanitary Engineering has been 
working on this problem under the sponsorship of the 
Navy's Bureau of Yards and Docks. Robert J. Hansen, 
48, Myle J. Holley, Jr., ‘39, Associate Professors of 
Structural Engineering, and Yuan-chiu Loh, '49, of 
the Division of Industrial Coéperation, participated 
in this work. 

The problem was approached by first studying the 
theoretical considerations for the determination of the 
design requirements of internal gauges. It was found 
that, by properly designing the gauge, stress and 
strain inside a concrete body could be accurately 
measured, even though the modulus of concrete is not 
constant. 

A stress gauge was designed for both static and 
dynamic measurement over the range of 1,000 pounds 
per square inch in tension to 9,000 pounds per square 
inch in compression. The gauge consists of two con- 
centric cylindrical shells with a fairly thick plate on 
each end. The over-all dimensions are 1% inch in 
length and % inch in diameter. The load applied on 
the gauge by the surrounding concrete causes the 
gauge to deform. This deformation is measured by a 
specially wound electrical resistance wire which is 
attached to the inner shell. Results of testing em- 
bedded gauges in concrete under compression, ten- 
sile, sustained, and dynamic loads, show good 
agreement between experiment and theory. 

Another type of gauge, for compression measure- 
ment alone, has been in process of development. This 
gauge is designed to be used in the prestressed con- 
crete bridge at Danvers, Massachusetts, which is the 
first prestressed concrete bridge to be built in Massa- 
chusetts. The gauges will be used to determine stress 
conditions inside the concrete under actual traffic con- 
ditions. Information thus gained will be used for the 
further development of accurate design procedures 
for reinforced concrete members under static and dy- 
namic loading conditions. 


What Makes Steel Stainless? 


n 1912, Harry Brearley, of the Sheffield Works in 
Dingland, accidentally found that a 12 per cent 
chromium-iron alloy was phenomenally resistant to 
corrosion and tarnish. This discovery initiated the era 
of stainless steels. Destined to benefit were the chemi- 
cal, electrical, automotive, building construction, and 
transportation industries, not to mention the house- 
wife who was finally relieved of the chore of daily 
polishing the kitchenware — a time-consuming opera- 
tion requiring some muscular activity. 

(Continued on page I 16) 
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Latest of the Institute’s research and teaching facilities to be 





M.1.T. Photo 


completed is the five-story Metals Processing Laboratory, with pent- 


house Commons Room. The new laboratory adjoins the Guggenheim Aeronautical Laboratory shown at the right. 


Metals Processing Laboratory 


It Contemplates Injecting Science into the Basic Processes 
of Production — a Wide-Open Field for Exploitation 


By THE TECHNOLOGY REVIEW STAFF 


FFICIENCY of production in the mechanical arts is 

affected, among other factors, by the physical 

characteristics of the metals involved, the fabri- 
cating equipment, and the tooling employed in any 
specific operation. Enormous advances have been 
made and are continually being made in each of these 
areas. Such advances are reflected in the remarkable 
accomplishment of American industry in constantly 
increasing the dollar volume of its products; and in 
making available to the consumer useful devices of 
expanding variety, in forms formerly impossible, and 
at prices that insure mass usage. 

Recognition of these facts requires that there be a 
constant source of qualified personnel, emerging from 
the nation’s technical institutions, to make fullest use 
of our present accomplishments, and to advance these 
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attainments as new knowledge is gained, if our tech- 
nological economy is to progress and prosper. Accord- 
ingly, the brunt of training personnel for such leader- 
ship as may be required in the future falls on the col- 
leges and universities. 

The new Metals Processing Laboratory at M.LT., 
provided by a gift of $1,000,000 from the Alfred P. 
Sloan Foundation, Inc., marks a step of significant 
progress in education and research in all types of 
metal forming and machine tool work. As recorded in 
the July, 1952, issue of The Review (page 500), the 
new laboratory — illustrated at the head of this arti- 
cle — was dedicated on June 3. 

In presenting the building to the Institute, Alfred 
P. Sloan, Jr., 95, chairman of the Board of General 
Motors Corporation, said: “This new laboratory pro- 
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vides, I believe, an instrumentality of significant 
progress. It contemplates injecting science into the 
basic processes of production — a wide-open field for 
exploitation.” 

in accepting the laboratory for the Institute, James 
R. Killian, Jr., 26, President, paid tribute to Mr. Sloan 
as a generous and loyal Alumnus and to the pioneering 
program in metals processing at M.I.T. In his accept- 
ance address President Killian said: 

I accept this Metals Processing Laboratory from the 
Alfred P. Sloan Foundation with an exceptionally vivid 
sense of the way in which educational institutions are 
built of men and their ideas — not of bricks or glass — 
or even metals. 
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The pioneering program in metals processing here 
at M.I.T. is a result of the kind of vision which sees 
engineering education as continually requiring alertness 
to new needs and new opportunities. It is men with 
such vision who saw the advantage of bringing the 
science of metallurgy into touch with the whole range 
of engineering problems associated with metals. 


The new building provides the first adequate hous- 
ing for the Institute’s comprehensive metals process- 
ing program which was inaugurated in 1946, and in 
which the Department of Mechanical Engineering and 
the Department of Metallurgy play active roles in ac- 
cordance with their specialized interests in the field 
of metal technology. To best fulfill the specialized in- 
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terests of these two Departments, the Machine Tcol 
and Metal Cutting Division of the Department of Me- 
chanical Engineering occupies the lower half of the 
Laboratory, and the Mechanical Metallurgy Division 
of the Department of Metallurgy, the upper half. 
The Metals Processing Laboratory was created as 
an interdepartmental laboratory to bring the applica- 
tion of both metallurgical science and of engineering 
design to the basic crafts of machining, finishing, cast- 
ing, forging, welding and related techniques of mod- 
ern manufacturing. By providing students with an 
awareness of the technical phases of metal produc- 
tion, the program also helps engineers to cope with 
many of the human problems of modern production. 
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Plans of the ground floor and second floor of the Metals 
Processing Laboratory (opposite page) and of the fourth floor 
(left) and Commons Room (above). The plan for the first floor 
is similar to the ground floor plan, except that offices occupy 
space above the tool room and gauge laboratory. The plans 
for the second and third floors are also quite similar. The 
lounge, or Commons Room, is in the penthouse of the Metals 
Processing Laboratory. 


The Metals Processing Laboratory is located on the 
main M.I.T. campus at the corner of Massachusetts 
Avenue and Vassar Street in Cambridge. It connects 
with, and has direct access to, the Guggenheim Aero- 
nautical Laboratory. The building, which measures 
approximately 52 by 2 44 feet, has 67,000 gross square 
feet of floor space. It is faced with neutral gray brick 
trimmed with limestone, and is of reinforced concrete 
construction resting on a caisson-type foundation. The 
building has a well-lighted ground floor with four ad- 
ditional stories and a penthouse. 

The ground and first floors, and part of the second, 
are devoted to instruction and research in machine 
tool operations, with particular emphasis on metal 
cutting studies. The rcmaining part of the second, 
and all of the third, floor are devoted to metal work- 
ing and powder metallurgy equipment. The fourth 
floor contains a well- -equipped foundry and w elding 
laboratory. Recitation rooms are located throughout 
the building with two amphitheater-type lecture halls 
on the second floor. 

A unique feature of the new building is a pent- 
house lounge above the fourth floor for the use of 
students and Faculty members. Equipped with com- 
plete kitchen facilities, this room is designed to stimu- 
late social contacts between Faculty and students. 

The top-floor location of the foundry, immediately 
under the penthouse, simplifies ventilation problems, 
since only short stacks are needed to bring waste gases 
through the roof. Elsewhere in the building, mechani- 
cal ventilation is used. 

The new laboratory was planned by Robert C. 
Dean, ’25, of the firm of Pe rry, Shaw, Hepburn, Kehoe 
and Dean, with the guidance of: Professor C. Richard 
Soderberg, '20, Head of the De — of Mechani- 

cal Engineering; Professor James Holt, 19, Executive 
Officer, Department of Mechanical Engineering; Mil- 
ton C. Shaw and Prescott A. Smith, ’35, Asscciate Pro- 
fessors of Mechanical Engineering; Professor John 
Chipman, Head of the Department of Metallurgy; 
Professors John Wulff and Howard F. Taylor, 2-46, of 
the Department of Metallurgy. The contractor was the 
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Platt Contracting Company of Cambridge; and Hay- 
den, Harding and Buchanan were the engineers. The 
modern furnishings for the penthouse student-faculty 
meeting room are the gift of the American Brake Shoe 
Company in honor of William B. Given, Jr., 08, chair- 


man of the Board. 

Much of the laboratory equipment, particularly in 
the foundry, has been given by the Foundry Educa- 
tional Foundation, foundry trade associations, and by 
individual donors in industry. The research programs 


The student's point of 
view is indicated in 
this view of the larger 
of the two lecture halls 
in the Metals Process- 
ing Laboratory. Class- 
room demonstrations 
of machine tools are 
possible, as shown here. 
In addition, the room 
may be used as a 
regular classroom for 
groups as large as 
about 190 persons. 


VW1.T. Photo 


in metallurgy and in mechanical engineering are sup- 
ported by gifts and grants-in-aid from industry, the 
government, and from foundations. The Foundry 
Educational Foundation and American Brake Shoe 
Company support a number of undergraduate fellow- 
ships and scholarships. 

The ground floor of the Metals Processing Labora- 
tory has about half its space devoted to a Machine 
Tool Laboratory. The rest of the floor area is devoted 

(Continued on page 120) 
=i 
General view of the 
Machine Tool Labora- 
tory on the first floor, 
from the northwest 
corner. 


M.1.T. Photo 
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New Horizons for Machine Tools 


New Techniques of Instrumentation and Analysis Stimulate 


Teaching and Research in the Field of Metal Cutting 


By PRESCOTT A. SMITH 


NTIL recently, an understanding of machine 

tools and metal processing’ was looked upon as 

an empirical art. Since the early 1930's, the 
situation has undergone a gradual change culminating 
in recent years in a veritable cataclysm of new scien- 
tific deve lopments. 

There are many reasons for this rather sudden 
change in an established field having traditions of 
long standing. The demand created by gas turbines, 
chemical processes, atomic energy, and other devel- 
opments for materials which can retain their useful 
properties s under extreme conditions of temper rature, 
corrosive atmosphere, radiation, and stress have mad 
it necessary for the mechanical engineer to look upon 
the question of materials in a much more fundamental 
manner than formerly. 

The development of synthetic substances, such as 
plastics, textile fibers, and sintered metals — not to 
mention the new metals such as 
titanium — have suggested possi- 
bilities of materials properties 
which could not even be dreamed 
of a few decades ago. These 
new materials have likewise cre- 
ated unprecedented problems of 
metals processing and machining. 

Such new developments as 
have already been mentioned 
above have made it necessary to 
examine the field of metals proc- 
essing and machine tools in a 
new light. It was clear that the 
traditional and empirical meth- 
ods of the past were inadequate 
for the new tasks which the en- 
gineer in these fields would be 
called upon to fulfill in the future. 
But it was also clear that whereas 
progress in metals processing was 
making its own magnificent con- 
tribution to modern technology, 
it, in turn stood to gain much 
from progress which had been 
developing in related fields. 

In the past, the complexity of 
the subject of metal cutting and 
similar machine tool operations 
had been a major factor in adher- 

ing to the traditional, empirical 
approaches. Upon analyzing the 
subject, it was clear that applied 


e 
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For a better understanding of cutting operations, the forces in the vertical, longitudinal, 
and transverse directions acting on the piece cut are determined by the dynamometer 
containing bonded resistance strain gauges whose electrical outputs are recorded. 


mechanics, strength of materials, thermodynamics, 
electrical and electronic engineering, physical chem- 
istry, metallurgy, and other subjects were essential 
for a complete understanding of machine tool opera- 
tions. Certainly progress in the field of machine tool 
operations would be accelerated by bringing all of 
these disciplines to bear upon the problems of metals 
processing. But it was equally clear that the progress 
being made in instrumentation, and other analytical 
techniques in each of these fields would enhance 
progress in metals processing by making available 
new quantitative methods w hich had not “previously 
been possible. Thus, in a relatively short period of 
time, the empirical knowledge and traditional tech- 
niques gave way to a broader, more fundamental, 
scientific approach. 

In a field as complex as metals processing, the 
transition from an art to a science requires analyti- 






All illustrations — M.1I.T. Photos 
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Moving pictures of the cutting opera- 
tion help in the analysis of, and are 
invaluable as a teaching aid in describ- 
ing, the mechanics of metal cutting. 


cally inclined and trained personnel of broad funda- 
mental education. It is only recently that this field 
has attracted men of this background. The results 
which have been achieved in a relatively short time 
have been quite surprising. It is only after one has 
worked in the field that one realizes the great oppor- 
tunities and challenges that machine tools and metal 
cutting offer. Such opportunities certainly exist in ad- 
vancing the forefront of knowledge through basic or 
fundamental research. But equal opportunities exist, 
even though they may not be so readily apparent on 
the surface, in engineering education. If it is possible 
to instill in our undergraduates a new, an invigorating, 
an enlarged, and more comprehensive view of a field 
than was possible less than a decade ago, may we not 
anticipate a further resurgence of progress when they 
assume positions of importance in industry? 





Recent studies show that two mechanical operations occur 

simultaneously in drilling metal. The cone-shaped chips are cut 

by the advancing blade of the drill. The long and narrow chips 
are extruded from the point of the drill. 
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It is with the hope of 
fulfilling such expecta. 


essing Laboratory was 


phenomena underlying 
the use of metals in in- 
dustry and the arts. Made 
possible by the generosity 
of Alfred P. Sloan, Jr., ’95, 
the Metals Processing 
Laboratory exemplifies the 


tential for investigation of 
fundamentals of machine 
tool operations at the 
highest scientific level. It 
is in the new laboratory — 
with its new and improved 
facilities for teaching and 
research — that M.L.T. stu- 
dents, especially in the Department of Mechanical 
Engineering, obtain their first practice with machine 
tools and become acquainted with the technical, eco- 
nomic, and manufacturing problems of machine tool 
operations. It is in the Metals Processing Laboratory 
that students, undergraduate as well as those with 
degrees, come into close contact with others who are 
advancing the forefront of knowledge through re- 
search. 

As a result of new facilities offered by the Metals 
Processing Laboratory, it is now possible to com- 
pletely cover the basic phases of machine tool work 
in undergraduate instruction. It has been possible to 
activate machine tools, obtained at the close of World 
War II but held in storage for lack of space, to aug- 
ment the modern machines from the former machine 
ool laboratory. Now 200 diversified machine tools 
are available for students, teaching, and research. The 
new building provides more space for these machines; 
it makes better use of floor space, and has greatly im- 
proved lighting. The offices for teaching personnel, 
while not large or elegant, feature good furniture and 
lighting, and interesting and effective colors. 


Teaching and Research Balanced 


The staff of the laboratories — machine tool and 
metal cutting — appreciate their pleasant new sur- 
roundings. The metal cutting laboratory devoted prin- 
cipally to graduate study, and research, is equipped 
with a representative group of machine tools, poten- 
tiometers, strain-gauge recorders, force-measuring 
dynamometers, and wear-testing instruments. It also 
has a chemistry laboratory with sink, hood, benches, 
and metallographic mounting and polishing equip- 
ment. A small but effective and completely equipped 
darkroom is attached to the metal cutting laboratory 
as an important adjunct in conducting study. 
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A basic M.I.T. policy is that profes- 
sional teaching is most effective in an 
atmosphere of creative work, and the pro- 
gram of the new laboratory is formulated 
on this basis. Since this laboratory is one 
of the first contacts which the student 
makes with professional work, the effec- 
tiveness of its teaching program is very 
great. An active research program pro- 
vides material for the advanced teaching 
program, and challenges and stimulates 
teaching at less advanced levels. A sub- 
stantial portion of the type of research 
currently in progress in the Department 
of Mechanical Engineering was described 
by Milton C. Shaw, Associate Professor 
of Mechanical Engineering, in charge of 
the Machine Tool and Metal Cutting Di- 
vision, in the March issue of The Tech- 
nology Review. Although it is felt that 
the Institute is making a worth-while con- 
tribution to progress in metal cutting, Dr. 


Shaw is currently in Europe lecturing and Grinding by means of an abrasive belt has been studied in, the Metals Processing 
visiting many technical institutes and in- Laboratory as a means of improving cutting action. Although not too clearly 


dustrial firms to view their current prac- 
tices in teaching, research, and manu- 
facturing. It has fallen to the lot of the 
author to prepare this article while Dr. Shaw is on a 
three months’ visit to Germany, Sweden, the Nether- 
lands, Switzerland, France, Denmark, Belgium, and 
England in an effort to still further improve the pro- 
gram of metals processing at M.I.T. 

On casual examination, the teaching program may 
appear to receive benefits from research and give 
nothing in return, just as metal cutting research may 
seem to profit from the fundamental subjects with- 


shown in this photograph, material at the right is being cut by an abrasive belt 
passing over the rotating disk in the center of the illustration. 


out making a comparable contribution. But first im- 
pressions do not stand up under closer scrutiny. 
Actually the teaching of a subject is a direct challenge 
to the research program from which the material, in 
the form of a new concept, was derived. Who can 
cross-examine a technical subject better than a group 
of young engineers? 

Metal cutting research has made contributions to, 
and extended some of, the fundamental subjects. In 


Analysis of the grinding process is facilitated by an internal grinder with dynamometer holding the work to be cut. The amplifier 


and recorder are in the portable cabinet in the lower left. 
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Metallurgical considerations 
form an important part of 
metal cutting studies. Stu- 
dents receive sufficient train- 
ing in metallurgy to be able 
to use and to interpret and 
understand results obtained 
from the metallograph. 
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the materials field, the understanding of metals design, both with fine acoustics, into which every type§ !t ! 
strength and yield has been clarified and extended _ of machine tool may be easily placed. The lecture is 
through the size effect. For example, the results ob- _ followed by actual demonstration of the various ma-§ ™¢t 
tained in grinding suggest that the stresses involved _ chine tools, with subsequent practice for students onf cut! 
are from 20 to 40 times greater than the conventional machine tools in the laboratory. em} 
tensile strength. This surprising result has not been cat 
fully explained, but it is believed that it may reflect Allotment of Space por 
the fact that inherent cohesive forces in materials ma’ 
can develop strengths of this order, provided that The entire Machine Tool and Metal Cutting Divi- the 
specimens of sufficiently small dimensions can be sion of the Department of Mechanical Engineering, ™‘t 
obtained. The grinding chip is such a test specimen. with the exception of the Lubrication, Friction and J &sS' 
This is only one of the many results which has been Wear Laboratory, is located in the lower half of the | Spe 
made available to us by new instrumentation. new Metals Processing Laboratory. On the ground J 4P] 
In a similar way friction, wear, and heat transfer floor is located part of the Machine Too] Laboratory, M. 
have benefited. In some cases, the fundamental work _ offices, tool room, and a constant temperature room } Sta 
had been carried out but lacked an application; in for precision measuring. Most types of contact and ing 
other cases, a solution was found by attacking a pre- _ optical measuring instruments are available, including } t@¥ 
viously sticky problem from an entirely different point | a modern metallograph as well as an electron micro- } 4 
of view. scope. The latter are used principally for research. als 
All students in Mechanical Engineering take the The first floor of this new building is devoted to more | &!' 
courses in machine tool work and metal cutting. It of the Machine Tool Laboratory, tool room, offices, the 
is also a required subject for students in other De- _ and Metal Cutting Research Laboratory. The balance | '™§ 
partments, such as Business and Engineering Admin- of the Machine Tool laboratory is located on the 
istration, Economics and Social Science, Metallurgy, second floor. ne 
Naval Architecture and Marine Engineering, Geology, Machine tool operation is but one portion of the M 
and is commonly taken as an elective subject by other laboratory's function. Production analysis and im- all 
students. Consequently, a large part of the machine provement is the ultimate goal. In addition to actual ch 
tool work given by the Department of Mechanical practice with machine tools, students acquire an | '™ 
Engineering is devoted as a service to other Depart- _ understanding of the limitations of machines, and | PF 
ments. The Machine Tool Laboratory is equipped to _labor’s problems in operating machines. Time study } ch 
handle 50 students at a time and has been averaging _ is an effective means of analyzing a machining process. | 2" 
approximately 400 students a year. To make a satisfactory time study, the elements of the 
In the process of acquainting engineers with ma- operation must be understood. The ability to estimate 
chine tools, the most effective first step is through the the time to perform an operation is important in any 
use of machines in demonstration-type lecture rooms. _ field, especially so for the machine designer. 
For such use there are two rooms of the amphitheater- (Concluded on page 130) 
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uis article describes teaching and research activ- 
ities of the Metal Processing Division of the 
Department of Metallurgy at M.I.T., and the 
important part played therein by the new Metals 
Processing Laboratory. Preparation of ‘this article 
should fall to the lot of my colleague, Professor John 
Wulff of the Department of Met tallurgy; for it was un- 
der his able direction that the Department's program 
in casting, hot and cold forming, and joining of metals 
has evolved. Since Professor Wulff is touring Europe, 
visiting metallurgists and educators, metal fabricat- 
ing plants, and educational institutions, the honors 
have fallen to the writer. 

At different schools, and indeed to different people, 
the term “metal processing” means different things. 
type It may mean a comple stely crafts type of training 
ire is Wherein students perform shop exercises in casting, 
ma-§ metal working, we Iding, powder me tallurgy, or metal 
cutting. It may indicate training in which the total 
emphasis is on the theory and mathematics of fabri- 
cating processes, with laboratory teaching held unim- 
portant to the adequate training of an engineer. It 
may mean, as it does at M.I.T., a happy blending of 
Divi-§ the two extremes, wherein only enough time is spent 
ring, § in the laboratory to provide appreciation of shop proc- 
and § esses and problems, with the rest of the students’ time 
the J spent in developing metallurgical and engineering 
und § appreciation of metal fabrication. In other words, at 
ory, | M.LT. the principles and practices required to under- 
yom | stand the processing of metals into useful engineer- 
and § ing articles by casting, working, and welding are 
ling taught. The aim is to give the student a working ac- 
cro- | quaintance with the structure and properties of met- 
rch. | als, knowledge to select metals intelligently for a 
ore | given use, and the knowledge needed to determine 
ces, | the optimum and most economical method for shap- 
nce | ing metals to his needs. 
the Metal processing, as it has developed, is a relatively 

new subject in the M.LT. pes iae, Coe In 1946 the 
the | Metal Processing Division of the Department of Met- 
im- | allurgy was established with Professor Wulff in 
ual | charge. At that time, buildings and equipment were 
an | inadequate for carrying out the metals processing 
nd program as it was envisioned. To accommodate the 





ts on 


dy | changes required, several things were necessary; 
ss. | among them were: 
he 1. Recognition of the need for a strong course in metal 


ite processing in the curriculum offered to engineers; 
ny 2. Active interest in such a program on the part of the 

heads of the various engineering departments; 
3. A sympathetic Administration; 
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Metal Processing at M.I.T. 


Specially Prepared Textbooks Facilitate Undergraduate 


Teaching of Metal Working, Casting, and Welding 


By HOWARD F. TAYLOR 










4. A basic engineering curriculum already established 
and working well; 

5. A man to head up the undertaking; 

6. Equipment; 


7. A sponsor. 








Advances being made in engineering required un- 
usual properties in metals, and even demanded met- 
als not yet fully developed; metals whose properties 
were certainly not generally understood. Intelligent 
and dependable use of metals to operate depend- 
ably in intended applications required a broader basic 
understanding of their properties by all men engaged 
in fabrication and allied fields. Jet-engine programs 
and development of the wonder metal of the age, ti- 
tanium, whose uses and methods of fabrication are 
still challenging and unsolved problems, underscored 
this need. Since students in all branches of engineer- 
ing so obviously needed this broad foundation in met- 
als technology, recognition of the desirability of metal 
processing courses in. the curriculum at M. LT. came 
readily, 

Fortunately, Professor John Chipman, Head of the 
Metallurgy Department, Professor C. Richard Soder- 
berg, ‘20, Head of the Mechanical Engineering De- 
partment, and Professor Erwin H. Schell, ’12, Head of 
the Department of Business and Engineering Admin- 
istration, were enthusiastic about having a course in 
metal processing. Their wholehearted support, cou- 
pled with the sympathetic and encouraging attitude 



























Students inoculate a heat of iron with magnesium alloy to pro- 
duce nodular or ductile iron, as part of their program of 

“learning by doing.” 
All Illustrations — M.1I.T. Photos 





























of the Administration, paved the way for develop- 
ment of a co-operative venture in teaching. 

The man chosen to develop a course in metal proc- 
essing was Professor Wulff, whose background in 
physics, and later physical metallurgy, and whose un- 
flagging interest in teaching and in students, per se, 
fitted him perfectly for the job. An integrated program 
of teaching and research in metal processing which 
satisfies the requirements of the Institute’s engineer- 
ing departments, has evolved in a little over five years. 

Equipment for the laboratories has been obtained 
over this same period. It has come chiefly as the result 
ot gifts or grants from industrial sources, and some has 
been acquired as the result of purchases on research 
contracts. To date the foundry, welding, and powder 
metallurgy laboratories have been fully equipped 
and modernized, but about $80,000 is still needed for 
metal working facilities. 

Alfred P. Sloan, Jr., 95, chairman of the Board, Gen- 
eral Motors Corporation, who has richly endowed 
M.L.T. in many ways, provided the needed building to 
house the new facilities. His grant of $1,000,000 made 
possible a five-story building (on the corner of Vassar 
Street and Massachusetts Avenue, adjoining the Gug- 
genheim Aeronautical Laboratory) which has been 
described elsewhere.* Welding shops and foundry 
are housed on the top floor, powder metallurgy and 
metallurgy offices on the third, and metal working on 
the second floors. Half the second floor houses metal 
cutting, and the lower two floors, the machine tool 
laboratory which had been located in Building 3 

® The Technology Review, 54:500 (July, 1952), and 55:89 
(December, 1952). 


since M.I.T. moved to Cambridge in 1916. Mechani- 
cal Engineering personnel have offices on the ground 
and first floors, and classrooms and auditorium take 
part of the second and third floors. The penthouse 
atop the fourth floor houses the William B. Given, Jr, 
[08] Lounge, a retreat for development and main- 
tenance of good student-teacher relationships, and for 
special meetings. 

The importance of the new Metals Processing Labo- 
ratory to the teaching and research program is best 
reflected by a few examples. Heretofore it has been 
necessary to hold lectures and recitations in buildings 
too far from the laboratory to permit demonstrations, 
Now, with the lecture rooms just down the hall, so to 
speak, full-scale equipment can be used to heighten 
interest and improve teaching. Of course, fresh new 
laboratories are good for morale, and the contrast be- 
tween the old and the new is most impressive in this 
respect. 

Larger, better heated, and better ventilated rooms 
are available now and adequate storage space is at 
hand. A greater asset than might at first be expected 
comes from having these splendid new facilities on 
the main campus. Somehow there seems to be better 
fraternization of the desirable type between depart- 
ments, and even between divisions of the same de- 
partment. Being able to have offices together is still 
another advantage. All in all, teamwork and enthusi- 
asm seem to be running at a new high level. 

The Given Lounge is an interesting innovation at 
M.I.T. It represents an atmosphere more relaxing and 
pleasant than the laboratory or office. The appoint- 





A general view of the main laboratory for foundry work, showing the 175-kilovolt-ampere induction furnace in the right foreground. 
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ments boast complete kitchen facilities, an ample 
snack bar, and accommodations for at least 50 per- 
sons. Durably furnished in modern motif, the Lounge als be- 
serves nicely for an occasional catered luncheon or have is a 
simple get-togethers for special visitors, post-meeting job for some- 


teas, student-faculty groups of various sorts, and an one _ else, without 
occasional refreshment hour. Use of the room to date —i having to convince a 
has amply justified its existence as a teaching aid. complete novice. Metal- 


lurgy is a new science to the 
engineer, and in many ways re- 
quires a drastic change of thought. No attempt is made 
to teach metallurgy as an independent science — that 
is the job of the physical wo process metallurgist; 
rather we teach a brand of metallurgy designed to give 
the engineer an appreciation of how and why metal 
articles are cast, welded, worked, or made from metal 
powders. An engineer must know not only how to 
select his materials correctly, and know what to ex- 
pect from them after they have been shaped and 
treated, but he must also know the best and least ex- 


A large volume of graduate and professional re- 
search is conducted continually in the various metal 
processing fields, but the main effort is directed to- 
ward undergraduate teaching. The program in the 
Metal Processing Laboratory is an interdepartmental 
entity and, to a degree, serves many masters. It is 
necessary to cater to men in the Departments of Me- 
chanical Engineering, Metallurgy, Aeronautical En- 
gineering, Business and Engineering Administration, 
and to some extent, all departments at M.L.T. It is 
significant and portentous that Mr. Sloan’s gift has 








made it possible to combine in a single building the 
casting, welding, metal working, and powder metal- 
lurgy sections under the Department of Metallurgy 
with the Machine Tool Laboratory and metal cutting 
section of the Department of Mechanical Engineering. 

An engineering student needs to be basically well 
trained before he can benefit effectively from training 
in metal processing. It is hard enough to separate an 
informed youngster from the feeling that aie met- 
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pensive methods for forming them into the rt Om he 
wants, and for treating them to the properties he re- 
qu-res. In short, he needs to know the possibilities and 
limitations of his materials and the available meth- 
ods for processing them. 

We find it unprofitable to teach exclusively on a 
case-history basis — that is, to choose a particular ar- 
ticle and discuss ways and means for making it. This 
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approach is time-consuming and does not reduce 
easily to treatment of the fundamental, or underlying 
principles involved. We do, however, include enough 
of this practical approach to add flavor to the courses 
and keep our collective feet on the ground. Actually, 
we attempt to teach the processing methods avail- 
able, how they work, what they can and cannot ac- 
complish, what they have been used for, and perhaps 
in some cases what they ought to be used for — all 
this with enough metallurgy and engineering theory 
for sound and logical interpretation. We do not seek 
to make a mechanical engineer, for example, over in 
the image of a metallurgist. We think to do so would 
be unwise and unnecessary. These are the guiding 
principles of our courses in foundry, welding, metal 
working, and powder metallurgy. 

Specifically, the courses offered to the undergrad- 
uate are the following: 

Engineering Metals (3.11) is the basic course 
around which all others are built. It is taught at sopho- 
more and junior levels, and is designed specifically for, 
and required to be taken by, students in Mechanical 
Engineering and in Business and Engineering Admin- 
istration. Altogether, this course accommodates from 
250 to 400 men per year. Students get two hours of 
formal lecture, two one-hour recitations, and two 
hours of laboratory per week for 15 weeks. The labo- 
ratory is of the participation type; the student actu- 
ally does all phases of casting, welding, and metal 
working with his own hands, using full-scale, commer- 
cial equipment, for the most part. 

After completing 3.11, a student takes such ad- 
vanced courses as Foundry Engineering (3.13), Weld- 
ing Engineering (3.15), Powder Metallurgy (3.16), or 
Plastic Working of Metals (3.18). These courses are 
taught by men specializing in each field and are open 
at undergraduate and graduate levels. Here the stu- 
dent comes to grips with advanced theories which 
time did not permit to be included in 3.11. Attendance 
usually ranges from 25 to 75 men in each course. 





Metal Processing (3.12) is taught specifically for 
metallurgists at the senior level. It is a participation 
laboratory course, much like the laboratory part of 
3.11; but since these men are already trained in metal- 
lurgy, the exercises are more advanced and two one- 
hour lecture periods are used to amplify principles of 
metal processing. Men with 3.12 are also eligible for 
courses 3.13, 3.15, 3.16, and 3.18, already enumerated. 

Also offered are undergraduate thesis work and 
courses 3.62 and 3.63, known as Special Problems, 
These courses are common to all divisions of the Met- 
allurgy Department. 

One of the prime problems to date has been finding 
suitable texts for courses. The various fields of metal 


processing are notoriously lacking in textual mate- 


rial; evidence of this is the relative inattention given 
these subjects in colleges and universities in past 
years. After trying many approaches, it became evi- 
dent that texts must be prepared. This has either been 
done, or is in the process of being done. The first book 
of the series is now off the press, with at least two 
more to follow by mid-1953. These are: Metallurgy 
for Engineerst by John Wulff, Howard F. Taylor, 
2-46, Amos ]. Shaler, ’40; “Welding Engineering” by 
Harry Udin, ’37, Edward R. Funk, 48, John Wulff; 
“Powder Metallurgy” by Amos J. Shaler, "40, John 
Wulff; “Mechanical Behavior of Metals” by Walter A. 
Backofen, 2-46, Earle R. Marshall, 48, John Wulff; 
“Foundry Engineering” by Howard F. Taylor, 2-46, 
Clyde M. Adams, Jr., 49, George E. Schmidt, Jr., 
John Wulff. 

In developing techniques for undergraduate train- 
ing in metal processing at M.I.T., it is assumed that 


the really good student doesn’t need too much atten- 
tion; European schools have long operated success- 
fully on this assumption. Often the really good student 
is recognized and given more rapid processing. Also, 
it is assumed that the really poor student has proved 
(Continued on page 124) 
+ New York: John Wiley and Sons, Inc., 1952. 


Powder metallurgy and special research programs are part of the activities in the Metals Processing Laboratory. Left: Apparatus 
for experiments in vacuum sintering of powder metal compacts. Right: Equipment for the deposition of tungsten and molybde- 
num from the vapor phase. 
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The Managerial Evolution 


The Stage Is Being Set for a Business Renaissance. 


But Professional Management Will Have to Provide the 


Spiritual and Moral Strength to Play the Leading Role 


By EDWARD McSWEENEY 


sparked the building of one of our large indus- 

trial empires — one of the few men with all 
the qualifications for the title of Industrial States- 
man. When the conversation got around to the sub- 
ject of management, as it so often does these days, 
he said: “Our company has been controlled and 
managed by myself and a small group of my as- 
sociates. Within another five years there probably 
wont be any of us left in the active management, 
and I am deeply concerned and worried about just 
what's going to happen.” 

The author’s only comment was that the affairs 
and future destiny of the company would obviously 
have to be turned over to paid management. This 
seemingly innocent observation set off a series of 
mild explosions that quickly began to generate 
more heat than light and pointed up one of the 
major problems facing all industry. 

He came right back by saying, “That's just what's 
worrying me, because the way things are headed we 
are educating and training a large group of man- 
agerial specialists, but we just dont seem to be 
able to develop the managerial leaders who must be 
ready to take up the burden of running our ever 
expanding industrial plants.” He went on to say, 
“Business has become so complex that we cannot 
operate without all types and kinds of managerial 
specialists, but the trouble is that specialists very 
seldom become leaders except in their own spe- 
cialties.” 

The impact of this discussion pointed up an idea 
that has been gnawing at the writer’s consciousness 
for some time, and since that time the idea has been 
discussed with many influential and thoughtful 
people whose concurrence has strengthened his con- 
viction. To state the idea briefly, there is every indi- 
cation that American industry is in a managerial 
evolution involving the development of leadership 
rather than the assumption of power, and it is fos- 
tered less by the palace technique on management's 
part than by management's recognition and accept- 
ance of the obligations and _ responsibilities of 
leadership. 

This problem of spotting and developing man- 
agement leaders of the future is of such vital im- 
portance to our national well-being that we all 
must recognize that something new is being born 
between the business world as it was and the busi- 
ness world as it is going to be, and that only in- 


L= fall the writer had a visit with a man who 
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spired managerial leadership can put the pieces 
together into a pattern that will perpetuate our in- 
dustrial heritage. 

Although Arnold J. Toynbee in his amazing book, 
A Study of History,* does not give specific answers 
to the problem of developing managerial leadership, 
the broad strokes with which he paints the ca 
ground of our historical heritage might furnish 
some clues. He defines the breakdown of civiliza- 
tions in the following terms: 


1. Loss of command over the environment. 
2. Failure of self-determination. 


3. Schism in the body social, as between a dominant 
minority and an internal proletariat, or between 
them both and an external proletariat; for ex- 
ample, the barbarians of Roman times. 


4. Schism in the .soul— which occurs when the in- 
dividual members of a disintegrating society 
lose their opportunity for creative action. 


. Crisis is hastened, the historian holds, by adver- 
sity. If the blows and pressures are overpower- 
ing, disintegration or destruction follow. If their 
challenge can be overcome, on the other hand, 
the temporarily defeated recover and go on to 
higher achievements. 


i 


6. Often the climax is attained through spiritual or 
religious rebirth or revival, which is sometimes 
preceded by what the author [Toynbee] calls 
“withdrawal and return.” Individual examples 
which come to mind are those of Moses ascend- 
ing Mount Sinai, and the 40 days Christ spent 
in the wilderness. Saint Paul, the Buddha, 
Mohammed and Machiavelli all retreated from 
society before taking up their several chal- 
lenges. 


There is a definite parallel between this evolu- 
tionary process and the course which business 
leadership followed. Let us consider this briefly, 
beginning with the so-called Captains of Industry, 
the Empire Builders, and the capitalists of the old 
school. As we all know, between 1900 and World 
War I this type of individualist lost “Command over 
the Environment.” The trust-busting of Theodore 
Roosevelt, the New Era of Woodrow Wilson, the 
boom-and-bust of the 1920's, and the combination 
of depression and World War II all did their part 
in listing him among the Vanishing Americans. 


*London: Oxford University Press, 6 volumes, 1934. 
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Those old leaders had an abiding faith, a spiritual 
dedication, which somehow disappeared. Many were 
truly evangelical, and while some equated their 
wealth with self-righteousness founded on John 
Stuart Mill, they exerted a positive force in religion 
and in the founding and endowment of colleges, 
hospitals, and other public institutions on an 
enormous scale. Andrew Carnegie, John Wana- 
maker, Elbert H. Gary, and the two J. P. Morgans — 
all of these men were firm in their faith and zealous 
in its extension. 

The leader of industry as a religious and social 
leader, with a few conspicuous exceptions, disap- 
peared, by and large, in the 1920’s. The income tax 
probably helped in ending the species, while the 
taxing of estates and inheritances speeded up the 
process. Carnegie without his millions might still 
have been a spiritual force, affecting many people, 
but on a much smaller scale. 

Toynbee’s “Failure of Self-determination” also 
had its counterpart in this twilight of the giants. 
The midget on J. P. Morgan’s lap; the conviction of 





Underweod and Underwood 


The stage is set for a business renaissance. satay has not stood still. Plant and equipment are at an all-time peak. The tools 
usiness leadership what it takes, spiritually, to grasp its golden opportunity: 


are there. The only unknown . . . is: Has 


Richard Whitney; the death sentence on holding 
companies and personal trusts; the witch-hunting 
against bankers and businessmen — all fit logically 
into this pattern of breakdown and disintegration. 
The negative curbs of depression and reform were 
followed by the positive controls of World War II — 
another postponement of self-determination. 
“Schism in the Body Social” is easy to spot in the 
record, when the “dominant minority” of business 
fought a losing battle with the unions and with the 
debasement of our currency. Its symptoms are dis- 
played in countless other places — in the findings of 
commissions, in books which have since become 
textbooks in our public schools, in the rulings of 
government agencies, in the psuedo-scientific mean- 
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derings of certain economists and professors. Posi- 
tive business leadership, in the social sense, has not 
been exercised to any prominent degree since the 
New Deal forged its victorious farmer-labor al- 
liance. Business has been divided, not united, in its 
reaction and response. 

Inevitably, the condition led to “Schism in the 
Soul” of the individual businessman. The titular 
successors to the departed capitalists assumed their 
roles as hired men, walking gingerly along the 
tightrope — sincere enough, but rarely inspired — or 
if inspired, lacking the will or the power to break 
out of the containing forces. What “creative action” 
they exerted was confined and restricted to almost 
minimal scope. 

All of these negations add up to adversity, in 
Professor Toynbee’s special sense. There is ‘little 
doubt that disintegration — moral disintegration — 
followed. The pursuit of the “fast buck,” the huckster- 
ism of the 1940's, the squirrel-cage striving for 
wealth via opportunism, corruption and mésalliance 
—are hallmarks of decay at the top. 





? 


Pursuing the analogy, we come to the question: 
Has the adversity been overpowering and hence 
fatal to true business leadership? Or has it been one 
of a degree that will stimulate a comeback which, 
through spiritual regeneration, will carry the leader- 
ship of business to new and greater heights? 

The author believes the second is true; that is, 
that we are on the verge, not of a breakdown, but 
of a break-through. If the writer reads the signs 
correctly, including the weakening and near de- 
moralization of the Fair Deal forces, the stage is 
being set for a business renaissance. Technology 
has not stood still. Plant and equipment are at an 
all-time peak. The tools are there. The tremendous 

(Concluded on page 128) 
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Division of Biochemistry Formed 


OHN M. BucHANAN, now Professor of Physiological 
Chemistry at the University of Pennsylvania, has 
been appointed professor and head of a new 

Division of Biochemistry in the Department of 
Biology at the Institute beginning July 1, 1953. 

Creation of the new division, which was announced 
by George R. Harrison, Dean of the School of 
Science, marks an important extension of M.I.T.’s 
activities in the biological field. The new group will 
operate as an autonomous unit within the Depart- 
ment of Biology, closely correlated with the other 
activities of the Department — particularly in the 
fields of general physiology and biophysics. Accord- 
ing to Dean Harrison, the new division will be re- 
sponsible for teaching and research in biochemistry 
at all levels — undergraduate, graduate, and post- 
doctoral. Its members will work in co-operation with 
the Faculty of the Departments of Chemistry and 
Food Technology, where closely related activities 
are already under way. 


John M. Buchanan 


. recently appointe od head of the newly created Division of 
Biochemistry in the Department of Biology at M.1.T. 
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Housing for the Division of Biochemistry will be 
provided on the sixth floor of the new John Thomp- 
son Dorrance Laboratory of Biology and Food Tech- 
nology. Plans are now being made for the special 
equipment and facilities which will be needed by 
the enlarged staff expected to be active in the divi- 
sion by the fall of 1953. The installation will be 
completed by the time Dr. Buchanan takes up resi- 
dence in July of that year. 

In its research program, the Division of Biochem- 
istry is expected to give special emphasis to studies 
of the growth, structure, and reproduction of cells, 
which are the ultimate building stones of all living 
matter. This will include the synthesis of a number 
of important biological compounds. 

Commenting on Dr. Buchanan’s appointment, Pro- 
fessor Francis O. Schmitt, Head of the Department of 
Biology, said: “Professor Buchanan’s training and 
experience especially qualify him for this important 
post at the Institute. He is widely known for his 
researches in the biosynthesis of: biological com- 
pounds, particularly the purines and glycogen, and he 
has also made important contributions in the isola- 
tion and purification of enzymes.” 

All undergraduate students in the Biology Depart- 
ment will take at least one course in the Division of 
Biochemistry, and graduate degrees in biochemistry 
will be offered in connection with the division's 
research activities. 

Born in Winamac, Ind., Dr. Buchanan attended 
high school in South Bend, and was graduated in 
chemistry from DePauw University, in 1938. He 
was awarded the master of science degree from the 
University of Michigan in 1939, and the Ph.D. degree 
in biochemistry from the Harvard University Med- 
ical School in 1943. After three years as instructor and 
assistant professor in biochemistry at the University 
of Pennsylvania Medical School, he studied for two 
years, as a National Research Council Fellow, at the 
Medical Nobel Institute in Stockholm. 

Returning to the University of Pennsylvania in 
1948, Dr. Buchanan was made associate professor in 
1949, and professor in 1950. He is a member of 
Sigma Xi, and, of the American Society of Biological 
Chemists, and was the recipient, in 1951, of the 
American Chemical Society's Eli Lilly Award in 
Biological Chemistry. 


Financial Review 


f ipe financial status of the Institute was reviewed 
at the meeting of the M.I.T. Corporation on Octo- 
ber 6, by Joseph J. Snyder, 2-44, Treasurer, who re- 
ported gains, over the year 1950-1951, in total volume 
of operations, in total funds invested, in investment 
income, and in plant value, but a decline in income 
from tuition for the third consecutive year. 
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The Corporation Meets 


What may well be the first group photograph to be taken of members attending a 
meeting of the M.I.T. Corporation was made at the last meeting of that administra- 
tive body on October 6. Photographed at this meeting, in approximate left-to-right 
order, are: (Front Row) James R. Killian, Jr., °26, President, Walter H. Gale, ’29, 
Joseph J. Snyder, 2-44; (Second Row) John M. Hancock, Harlow Shapley, Harry J. 
roi hy 92, Rudolf F. Haffenreffer, 95; (Third Row) Robert T. Haslam, ’11, Wil- 


Fay Photo Service, Inc. 


= 


en 


ah 


liam Emerson, William L. Stewart, Jr.,’23, Thomas D. Cabot, William A. Coolidge, 

George W. Merck, Everett S$. Coldwell, ’15; (Rear of Illustration) Louis S. Cates, ‘02, 

B. Edwin Hutchinson, ’09, Karl T. Compton, chairman [standing], Julius A. Stratton, ’23, Walter J. Beadle, ’17, Redfield Proctor, 

02, John R. Macomber, ’97, Pierre F. Lavedan, ’20, Crawford H. Greenewalt, ’22, Edwin D. Ryer,’20, Bradley Dewey, ’09, Don- 

ald F. Carpenter, ’22, Alfred T. Glassett, ’20, Ralph Lowell, Thomas C. Desmond, 09, Thomas D’A. Brophy, ’16, Raymond H. 
Blanchard, ’17, and Horace S. Ford. 





The Treasurer's Report deals with M.I.T. finances 
under the general headings of Operations, Funds, 
Plant, Gifts, Investments, and General, from which 
the following has been extracted: 


The total volume of operations in 1951-1952 was 
$32,518,000 as compared with $23,469,000 in 1950-1951 
and an annual average of $21,303,000 during the five 
years 1947-1951. Due primarily to a single large project, 
net research contract revenues rose to $23,489,000 from 
$14,419,000 in the preceding year. The volume of aca- 
demic operations and auxiliary activities decreased mod- 
erately to $9,029,000 from $9,050,000. . . . Income from 
tuition declined for the third consecutive year, but this 
reduction in income was offset by an increase in gifts 
and other receipts used for current expenses and an in- 
crease in income from dormitory operations and other 
auxiliary activities. 

The invested and othen funds of the Institute on June 
30, 1952, were $60,632,000 at book value and on June 
30, 1951, the funds were $56,818,000. The net increase 
in the funds during the year of $3,814,000 was equiva- 
lent to 92 per cent of the net addition of $4,135,000 to 
the funds in the preceding year. For the year 1951-1952 
the net increase consisted of increases of $2,461,000 in 
the endowment funds, $1,581,000 in invested funds for 
current purposes, $812,000 in other classes of funds, and 
a decrease in building funds of $1,040,000. 

The book value of the plant of the Institute was 
$31,364,000 on June 30, 1952, and $28,578,000 on 
June 30, 1951. Additions to plant during the year were 
represented by expenditures of $2,765,000, and special 
repairs and space changes included in operating ex- 
penses were $1,088,000, a combined total of $3,853,000. 
In 1950-1951, plant additions were $4,364,000 while 
special alterations were $209,000, a total of $4,573,000. 
The near completion of the Metals Processing Laboratory, 
the interior renovation of the Sloan Building, and the 
expenditures for construction in can ag on the John 
Thompson Dorrance Laboratory together made up more 


than 85 per cent of the addition to the dollar value of 
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the plant during the fiscal year. Construction in progress 
on June 30, 1952, required further estimated expendi- 
tures of over $1,000,000 which has been set aside and 
included in the building funds at the close of the year. 

The gifts, grants and bequests of $6,953,000 received 
during the year included payments of $1,998,000 toward 
subscriptions by alumni and friends of M.I.T. during 
1948-1951, to the Development Program. Gifts of 
$4,955,000 were from sources other than maturing 
pledges, with the partial distribution from the bequest 
of Mrs. H. Sylvia A. H. G. Wilks of $1,645,000 and the 
Research Fund for the School of Industrial Management 
of $1,000,000 making up more than half of the gifts re- 
ceived over and above the contributions flowing from the 
Development Program. 

Endowment gifts for designated purposes of $341,000 
included the initial payment of $150,000 by the Web- 
ster Foundation to establish the Edwin S. Webster Pro- 
fessorship in Electrical Engineering and $134,000 for 
endowed scholarship funds. Mrs. Wilks’s bequest, the 
Development Fund, a distribution from the estate of 
Arthur J. Conner and a further contribution from the 
Ford Motor Company Fund were among the unre- 
stricted gifts received. Two million and ninety-six thou- 
sand dollars out of the total unrestricted gifts of $2,851,000 
was added to the endowment funds. The Alumni Fund 
with a total of $140,000 and contributions from the Al- 
fred P. Sloan Foundation of $1,275,000 are a part of the 
gifts received for designated purposes and invested with 
other funds of the Institute. 

Grants from companies in the industrial Liaison Pro- 
gram were $1,110,000 in the total contributions of 
$2,094,000 received for current purposes in 1951-1952. 
During the year under review $839,000 in grants was 
allocated to the support of the current program in educa- 
tion and research, and $365,000 was added to funds for 
immediate use or to meet subsequent expenditures. Gifts 
for current use applied to current operations continue to 
be a major source of operating revenues. 


(Continued on page 106) 
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BUSINESS IN MOTION 
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It is sometimes asked whether distribution costs 
would not be reduced if purchasing were direct, 
eliminating distributors. The answer is that if this 
were practical, the forces of competition would 
have brought it about long ago. The fact is that the 
factory-to-distributor system evolved in response 
to the need for it. Distributors provide the most 
efficient and economical way yet found to give fast 
local service. Take the case of a machine shop 
wanting a few hundred pounds of brass rod; the 
rod mill would find it prohibi- 
tively expensive to seek the 
business, check credit, make 
up such a small order, and ship 
it. The distributor, on the 
other hand, can do this and 
make a profit, because that is 
his kind of business, in which 
he is a specialist. A factory can- 
not hope to approach his 
speed, economy and efficiency 
on the smaller orders. 

By combining the estimated 
demands of his market, let us 
again say for brass rod, the 
distributor is able to give the mill an order of at- 
tractive size, which it can handle profitably. The 
distributor’s services in stocking goods, selling, 
assuming credit risks, filling and shipping many 
local orders are generally recognized. There is an- 
other aspect of the work of the distributor that is 
less well known. It can be referred to as his stabiliz- 
ing influence. Just as many brooks join to make a 
mighty river, so distributor sales to customers in 
thousands of cities and towns help produce a 
steady flow of business. This in turn aids the manu- 
facturer to maintain employment, retain skilled 





workers, buy raw materials advantageously, keep 
overhead down. Stability of production, to which 
distributors contribute, favorably influences the 
prosperity of our country, because everybody bene- 
fits from steadiness in production and marketing. 

Revere advertisements in trade and technical 
publications contain this line in the signature: 
“Distributors Everywhere.” These distributors 
were selected for their ability to serve their cus- 
tomers, and were also spotted geographically so 
that no matter where you are 
in this big country of ours, 
there is a Revere Distributor 
within easy reach. In every 
other industry you will find 
similar distributor systems, 
linking producers with fabri- 
cators or retailers. 

It is interesting to note the 
scope of a metal distributor’s 
operations. He must have con- 
siderable capital, own or rent 
a large warehouse or ware- 
houses, deal with thousands of 
individual customers, stock 
tens of thousands of items, cut standard stock into 
special sizes, employ salesmen who are experts in 
various lines, publish catalogs, advertise, keep in 
close touch with the markets in his territory for 
various goods, buy skillfully, keep meticulous 
stock records, operate trucks, and serve as a central 
clearing house not only for products, but for infor- 
mation about them. A distributorship is a large and 
complicated business which renders an essential 
and economical service and makes profits in pro- 
portion to its performance. It is a vital link in 
American business. 


REVERE COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 





Executive Offices: 230 Park Avenue, New York 17, N.Y. 
SEE REVERE’S “MEET THE PRESS”’ ON NBC TELEVISION EVERY SUNDAY 
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Total investment income in 1951-1952 was $2,618,000, 
a slight increase over the previous year when investment 
income was $2,583,000. A somewhat smaller proportion 
of income was used for current expenses in the year 
ended June 30, 1952, with $1,334,000 allocated in the 
Statement of Income and Expense, but a greater propor- 
tion was added to fund balances for redistribution against 
current expenditures and this was $763,667 for the 
twelve-month period. Added to the unallocated invest- 
ment income reserve was $520,000, bringing this reserve 
at the close of the year to $1,297,000 or more than half 
of the income on the General Investments of $2,411,000 
for the year ended June 30, 1952. Continuing the prac- 
tice of allocating the greater part of dormitory and other 
operating income to the reserve for investment amortiza- 
tion and allied purposes brought this reserve to $318,000 
by the addition of $121,000 during the year. 

The endowment funds of the Institute have grown 
from $33,238,000 to $41,249,000 during the ten years 
ended June 30, 1952. Over 75 per cent of the increase 
in endowment of $8,011,000 in this decade was added 
during the past three years. Less than half of the new 
endowment received since 1942 was given as endow- 
ment and more than 50 per cent was represented by 
appropriations of unrestricted funds. 





Francis C. Fuerst 


John Chipman 


. . Head of the Department of Metallurgy admires the 
Luigi Losana Gold Medal presented to him at the opening of 
the Sixth Italian Congress on Metallurgy which was held in 
Genoa during September. The medal was awarded by the 
Italian Metallurgical Association in recognition of Dr. Chip- 
man’s outstanding achievements in the field of metallurgy. 
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Industrial Liaison Appointees 


HE appointment of Thomas Cantwell, Jr., ‘48, and 

of Eugene B. Skolnikoff, 49, as Industrial Liaison 
Officers at the Institute has been announced recently 
by William R. Weems, ’35, Director of the Industrial 
Liaison Program. 

Mr. Cantwell received the degrees of bachelor of 
science and master of science in Chemical Engineer- 
ing from M.I.T. in 1948, and 1949, and the degree of 
master of business administration from Harvard Uni- 
versity in 1951. While studying at the Institute he 
also attended the Engineering Practice School at Oak 
Ridge, Tenn. Mr. Cantwell has been associated with 
the Buffalo Electro-Chemical Company and the Proc- 
ter and Gamble Company, and prior to his M.LT. 
appointment he served as a chemical engineer with 
the Cambridge firm of Ionics, Inc. He is a junior 
member of the American Institute of Chemical 
Engineers. 

Mr. Skolnikoff received the degree of bachelor of 
science and master of science in Electrical Engineer- 
ing from M.1.T. in 1950, and the degree of bachelor 
of arts from Oxford University, where he studied 
under a Rhodes Scholarship in 1952. While studying 
under the Institute’s co-operative program in Electri- 
cal Engineering, Mr. Skolnikoff served with the 
General Electric Company. He has also beer associ- 
ated with the Servomechanisms Laboratory ut M.I.T. 
and with the High Voltage Institute at Upsala Uni- 
versity in Sweden. 


Council Opens New Season 


or the first meeting of the season, and the second 

' to be held in the new Faculty Club, 147 members 
and guests attended the Alumni Council meeting on 
October 27. As President of the M.I.T. Alumni Asso- 
ciation, Edwin D. Ryer, ’20, opened the 291st meet- 
ing at 8:00 p.m. by introducing the guests at the head 
table, and announcing that the day marked the 99th 
birthday anniversary of William P. Atwood, ’76, old- 
est living member of the Alumni Council. 

Resolutions for the late Samuel S$. Dearborn, ’84, 
were read by Professor Emeritus Charles E. Fuller, 
92, and were accepted by a silent rising vote. 

Donald P. Severance, ’38, Secretary, reported that 
between May 28 and October 27, visits by 25 mem- 
bers of the Faculty or staff had been made to 35 M.LT. 
clubs at points as far away as Montreal, Portland, 
Ore., London, Zurich, San Francisco, Barcelona, 
Honolulu, Hong Kong, and Los Angeles. Mr. Sever- 
ance made visits to nine clubs, and H. E. Lobdell, 717, 
Executive Vice-president of the Alumni Association, 
was runner-up with visits to clubs in four foreign 
capitals and four cities in the United States. 

The Alumni Association closed its fiscal year on 
June 30 with expenditures of $480 in excess of in- 
come budgeted from the Institute and earned on 
merchandising items. The two most significant items 
contributing to the deficit were a loss of $1,580 on 
the M.I.T. Calendars, and an additional loss of $826 
for Alumni Day. The Technology Review turned over 
to the Alumni Fund $10,754 on its operations for 

(Continued en page 108) 
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You can’t be too particular what kind of wire and cable you buy. Lack 
of quality invites trouble. Trouble that brings unnecessary shutdowns, rising 
costs, and lower production rates. Why then get substitutes when you can 
install Simplex-Anhydroprene, the top quality wire and cable that assures 
you of longer-life and trouble-saving service. 


Anhydroprene construction consists of a solid or stranded coated con- 
ductor, Anhydrex insulation, and a thin neoprene jacket. Light in weight 
and small in diameter, it is easy to handle and terminate. Anhydroprene 
resists oil, grease, corrosive chemicals, light and flame. With a high dielec- 
tric strength and low water absorption, this versatile wire operates at 
copper temperatures up to 167°F. (75°C.). 


Designed for a variety of applications, Anhydroprene assures you of 
increased operating efficiency. All Anhydroprene wires and cables can be 
racked on walls, installed in conduits and used underground in ducts for 
plant and shop wiring, instrument wiring, underground primaries, trans- 





former leads, 


Why not 
address below 
cal properties 





Lonplee - wires & CABLES 
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pole line risers, signal and control circuits. 


call your Simplex representative or write in care of the 
for more complete information on the electrical] and physi- 
of Anhydroprene. No obligation of course. 


SIMPLEX WIRE & CABLE CO 
79 SIDNEY STREET 
CAMBRIDGE 39, MASS 








BARNSTEAD 
WATER DEMINERALIZERS 
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BUILT BETTER 


Steel Columns Lined 
With Sheet Rubber 
Linings 1/8" thick 
Vulcanized In Place 
(Not Sprayed Or Coated) 







Purity Indicating 





Water Flow May 
Be Observed In 
Trough During 
Regeneration 



















Entire 
“Packaged” Unit 

On Steel Skid. 
Easy To Install 


Acid Tanks Lined 

With 10 coats 

of Acid-Proof 
Duroprene 











Barnstead Water Demineralizers are 
engineered to give you long, trouble-free 
service . . . they are scientifically de- 
signed to produce Pure Water — and 
water of standardized, controlled quality 
for as low as 5c per 1000 gallons. 


Now, Barnstead Demineralizers can be 
used profitably in countless operations 
and im every industry that is plagued by 
the uncertainties of tap water. Demin- 
eralized Water, by Barnstead, insures 
better products, consistent results, fewer 
rejects, and lower operating costs. 

Whether you need 5 or 1000 gallons per 
hour, Barnstead engineers will be glad 
to help you find the right answers for 
your specific Pure Water problem. This 
service is yours for the asking. 























FIRST IN PURE WATER SINCE 1878 


Barnstead 


STILL & STERILIZER CO. 








BARNSTEAD STILL & STERILIZER CO. 
26 Lanesville Terrace. Forest Hills. Boston 31, Mass. 


Gentlemen: Please, send me the complete Pure Water story on 
Barnstead Demineralizers. 
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Volume LIV, an amount slightly less than that for the 
preceding volume. 

To assist Royal Barry Wills, 18, chairman, and 
Stanley C. Dunning, 17, cochairman, in planning the 
Midwinter Meeting, Donald W. Kitchin, ’19, William 
H. Carlisle, Jr., 28, and Russell Hastings, Jr., ‘34, 
were named. 

Malcolm G. Kispert, 2-44, Executive Assistant to 
the President, spoke on recent developments at the 
Institute, since both President Killian and Dr. Comp- 
ton were out of town. Mr. Kispert spoke on the work 
of the Admissions Office in extending the number of 
visits to secondary schools through the help of 28 
younger members of the Faculty; of the establishment 
of the Freshman Advisory Council and the Institute’s 
research program for the government. The latter two 
topics have been summarized on pages 42, 56, and 
62 of the November, 1952, issue of The Review. 

President Ryer then called upon F. Leroy Foster, 
"25, Associate Director of the Division of Industrial 
Coéperation, to describe the Institute’s activities in 
the field of nonmilitary, sponsored research. The 
Division is responsible for handling the business 
phases of contract research which may be restricted 
as to patents, publication of results, or methods in 
which funds are to be spent, but the actual research 
is conducted under the direction of the Institute’s 
Faculty. 

As examples of the work now going on under the 
Division, Dr. Foster mentioned that: (1) the Servo- 
mechanisms Laboratory is developing controls for a 
new respirator which, unlike the iron lung, will en- 
close only the chest and abdomen of victims of 
infantile paralysis; (2) the Acoustics Laboratory is 
investigating painless and harmless means of probing 
for brain tumors through the use of ultrasonic waves; 
(3) the Department of Food Technology is develop- 
ing methods of cold sterilization of penicillin, strep- 
tomycin, surgical sutures, and food products to 
replace high-temperature sterilization techniques; 
(4) as part of a program extending over the past dec- 
ade, the Institute’s Radioactivity Center is working 
with the Children’s Hospital to determine injury to 
bone structure resulting from exposure to radio- 
activity; (5) a team of five engineering specialists, 

(Continued on page 110) 
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ROM steam turbo-generators like these 
| pada low-cost electric power for indus- 
tries to create payrolls and prosperity .. . 
for homes—to make them brighter, more 
comfortable . . . for workers in mills and 
factories—to make their labor easier, more 
productive. 





Allis-Chalmers is known as one of the 
world’s big suppliers of major electric power 
equipment for large and small installations: 
steam and hydraulic turbines, generators, 
condensers, motors, pumps, blowers and 
compressors, 


Steam and Crushing, Cement 
Hydraulic Turbines, and 
Condensers Mining Machinery 





ALLIS - CHALMERS <4 


SERVING ALL INDUSTRY FOR MORE THAN A CENTURY 


Power for Prosperity and Better Living 


Electric power is just one of the many 
basic industries for which Allis-Chalmers 
builds specialized machinery. Allis-Chalmers 
is a major supplier for the cement, flour, 
mining, ore processing and steel industries 
—a single reliable source for many ma- 
chinery needs, 

Few great companies approach Allis- 
Chalmers in breadth of engineering expe- 
rience and manufacturing facilities. 


ALLIS-CHALMERS MANUFACTURING COMPANY 
General Machinery Div., Milwaukee 1, Wisconsin, U.S. A. 


Texrope is an Allis-Chalmers Trademark, 


* * BASIC MACHINERY FOR THE WORLD’S MAJOR INDUSTRIES * * 


Flour Mills, 
Wood Processing 
Machinery 


Centrifugal 
Pumps, Motors 
and Control 








V-Bett Drives 
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headed by Professor Murray P. Horwood, ’16, of the 
Department of Civil and Sanitary Engineering, is 
being sent to the University of Rangoon, under the 
Mutual Security Agency, to assist that University’s 
engineering faculty in its teaching and research pro- 
grams; (6) in co-operation with the Lahey Clinic and 
the Massachusetts General Hospital, Dr. Hugh F. 
Hare, in the M.I.T. High Voltage Laboratory, is pro- 
viding roentgen therapy treatments for from 40 to 50 
cancer patients per day, with gratifying results. 

Final speaker of the evening was Professor Robert 
R. Shrock, Head of the Department of Geology, who 
discussed the nation’s needs for new sources of metals 
and fuels. The enormous industrial demand of our 
nation requires the constant opening of new sources 
of raw materials; it emphasizes the necessity for more 
and better trained geologists, geophysicists, and geo- 
chemists. The national demand for such raw mate- 
rials as iron, copper, aluminum, manganese, lead, 
zinc, and tin is high, and while domestic production 
and capacity could be raised to meet national needs 
in some cases, the country will have to depend on 
imports and newly developed sources for other raw 
materials. Dr. Shrock also pointed out the need to 
develop adequate sources of materials used in new 


applications, especially for defense purposes. Ger- 
manium, titanium, mica, and quartz fall in this classi- 
fication. So, too, do such trace elements as osmium, 
iridium, and ruthenium, whose use is limited by sup- 
ply. The demand for coal is fairly stable and the ° 
rapidly increasing needs for natural gas and crude 
oil can be met by providing sufficient incentive. 
Ways of opening up new deposits of raw materials 
are of concern to geologists, engineers, economists, 
and financiers alike. Basically few, if any, shortages 
exist if price is no object, but many known deposits 
will not be worked until there is sufficient economic 
incentive to warrant reasonable return on the required 
capital investment. In the finding and developing of 
new deposits, the geologist will be aided, in increas- 
ing degrees, by the geophysicist and the geochemist. 
It is the aim of the Department of Geology (whose 
name is being changed to the Department of Geology 
and Geophysics) to meet national needs, in finding 
new sources of raw materials, by training men well 
rounded in geology, geophysics, and geochemistry. 


Geiger Heads G.B.C.B.L. 


NE of the most significant steps in adding new 

life to the Boston collegiate baseball situation is 

the formation of a formal league to be known as the 

Greater Boston Collegiate Baseball League com- 

prising teams from Boston College, Brandeis Uni- 
(Continued on page 112) 





ELECTRIC BOAT 
Offers These Facilities for Jobbing and Sub-Contracting Work: 


FOUNDRIES PATTERN & STRUCTURAL 
Ferrous & Non-Ferrous MACHINE SHOPS WELDMENTS 





Our foundries, machine and welding shops, long 
experienced in meeting rigid requirements of 
the U. S. Navy, are well qualified to turn out a 
wide variety of work to exact specifications. The 
foundries are equipped to handle bronze cast- 





ings up to 5 tons, aluminum castings of light and 
gs up s g 


heavy classifications, and gray iron castings up to 
10 tons. Machine shop operates lathes to 60” turn- 
ings, boring mills to 100” diameter and planers 
to 120” width. Crane capacities to 50 tons. 


Write or telephone for full information 


ELECTRIC BOAT 


Division of General Dynamics Corporation 
Groton, Connecticut 
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Helpful Hint. Write down the local and 
out-of-town numbers you already know. If 
there’s a new number you don’t have—or an 
old one you’ve forgotten—be sure to add it 


to the list when the operator gives it to you. 


Sti 
Cll Whoa 


You save time when you give the 

Long Distance Operator the out-of-town number 
you’re calling. Your local Bell ‘Telephone Company 
will be glad to give you a handy booklet 


for listing your telephone numbers. 


LocaL ... to serve each community 


NATIONWIDE... to serve the Nation 
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The most modern piece of production equip- 
ment can save only 3% to 5% of over-all oper- 
ating costs, yet a simple effective materials 
handling system will many times “chop” oper- 
ating costs by 25%. These savings, however, 
can be sustained only when the equipment 
employed is of the highest quality. That’s why 
engineers in every field of industry recommend 
Lewis-Shepard Products — the most complete 
line of dependable materials handling trucks. 
Learn to specify Lewis-Shepard wherever 
possible . . . and you'll always be sure to get 
the savings you expect. Write for “Proof 
Booklet” and catalogs. 



















Jockstocker 
Electric Truck 
Spacemaster Model M 
Electric Fork Truck 
Jacklift —_ 
Electric Truck 









Ne cucks atforms 
Ski ae e ROCKS 





Nationwide Service — See “Trucks, Industrial’ 
in your Yellow Phone 


LEWIS-SHEPARD Products, Inc. 
844 Walnut St., Watertown 72, Mass. 
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versity, Boston University, Harvard University, 
M.LT., Northeastern University, and Tufts College. 

A meeting of the League’s executive committee, 
which includes athletic directors of the member 
universities, has named Ivan J. Geiger, Director of 
Athletics at M.I.T., the League’s first president and 
Herbert Gallagher of Northeastern its secretary- 
treasurer. League games will commence this next sea- 
son of 1953 with the exception of one or two mem- 
bers who may only compete in one game with other 
members due to prior schedule commitments. Full op- 
eration of the League’s schedule, with plans for home 
series between all teams, will start in the 1954 season. 

It is hoped that the new league will foster the game 
of baseball as a collegiate sport. Many can recall local 
collegiate baseball contests that filled to capacity the 
college stadiums with competition among the local 
schools making baseball one of the most popular col- 
legiate sports. Prospects of a highly competitive 
league, based on past local contests, should provide 
the Boston area with a strong and interesting league. 

It has been agreed that the 1953 championship of 
the League be determined on a percentage basis, 
with the team making the highest percentage of wins 
and playing the most games in the League declared 
the winner. 


Sir Richard Livingstone Lectures 


S" RicuHarp Livincstone, Vice-Chancellor of Ox- 
ford University, England, delivered a series of 
two notable lectures under the auspices of the School 
of Humanities at M.I.T. on November 6 and Decem- 
ber 4. 

Sir Richard, who is Carnegie Visiting Professor of 
Classical Literature in the Department of English 
and History during the current term, spoke on “The 
Meaning of Civilization” on Thursday, November 6. 
His subject on Thursday, December 4, was “Towards 
a Moral Philosophy.” Both lectures were given in the 
Library Lounge of the Charles Hayden Memorial 
Library. 

Distinguished among English-speaking scholars 
everywhere for his understanding of the classical . 
mind and his stalwart defense of humanistic studies 
as a preparation for useful modern life, Sir Richard 
was named president of Corpus Christi College at 
Oxford in 1934. He was educated at Winchester Col- 
lege and at New College, Oxford, and since then has 
been associated with Eton College and Queens Uni- 
versity of Belfast. 

Sir Richard holds D.Litt. degrees from Cam- 
bridge, Belfast, Durham, Manchester, Toronto, and 
Pittsburgh, and is an honorary LL.D. of Dublin and 
St. Andrews Universities. He is a commander of the 
Legion of Honor, and has the Order of the King 
Haakon VII Liberty Cross. He is widely known as an 
author of scholarly works on philosophy, education, 
and modern life. 

(Continued on page 114) 


THE TECHNOLOGY REVIEW 

















irs 


es 
rd 
at 
y]- 
as 
\i- 


n- 
id 
id 


8 


in 
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window, one of four million 


that will go into 
buildings in 1953. Twenty Wh at can th is mean 


years ago, it was just an idea in the as a career for you ? 


mind of an Alcoa development engineer. Ten 
























years ago, only a few thousand were made This is a production chart . . . shows the millions 

see AA: d of pounds of aluminum produced by Alcoa each 

annually. Now, production is increasing year between 1935 and 1961. Good men did good 
at the rate of over half a million a year. work to create this record. You can work with these 


same men, learn from them and qualify yourself 
for continually developing opportunities. And that 

aluminum which means that Alcoa must production curve—is still rising, we’re still expand- 
continue to expand. Consider the opportunities ing, and opportunities for young men joining us 
now are almost limitless. 

Ever-expanding Alcoa needs engineers, metallur- 
gists, and technically minded “laymen’”’ for produc- 
tion, research and sales positions. If you have 
recently graduated, if you want to be with a 
dynamic company that’s “going places”, get in 
touch with us. Benefits are many, stability is a 
matter of proud record, opportunities are unlimited. 

For more facts and application forms write to 
Personnel Dept., ALUMINUM COMPANY OF AMERICA, 
1825 Gulf Building, Pittsburgh 19, Pennsylvania. 


ALCOA ALUMINUM 


This is just one of a torrent of new uses for 


for you if you choose to grow with us. 


The best things in aluminum 


come first in 
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By ALUMINUM COMPANY OF AMERICA ~* Pittsburgh, Pennsylvania 
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RESEARCH ENGINEERS 
and PHYSICISTS 


With Several Years’ Experience or 
Advanced Degrees 


For PERMANENT POSITIONS with 


Poughkeepsie, 


Endicott, 
New York 


New York 


TRADE MARK 


Challenging opportunities in the fields of: 


Mechanics Semi-conductors 
Optics Storage Devices 
Electronics Magnetic Materials 


Printed Circuits Photo-electricity 


Good salaries, unusual opportunities for profes- 
sional development, exceptional employee benefits, 
excellent working and living conditions, moving 
expenses paid. 

Write, giving full details including experience and 
education, to: Mr. E. H. Getkin, Coordinator of 
Engineering Recruitment, International Business 
Machines, Dept. 686 (2), 590 Madison Avenue, New 
York 22, N. Y. 
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33 UNIVERSITY ROAD 
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Geography and International Affairs 


ESLIE Munro, Ambassador from New Zealand to 

the United States, was the guest of the Institute 
on October 8. Under the auspices of the School of 
Humanities, Mr. Munro spoke before several student 
groups on the effects of geography on international 
affairs. The M.I.T. Student Lecture Series Committee 
sponsored a discussion of this subject by Mr. Munro 
in the Charles Hayden Memorial Library Lounge at 
5:00 p.m., to which all students were invited. Later, 
Mr. and Mrs. Munro were honored at dinner at the 
Club of Odd Volumes by John E. Burchard, 23, Dean 
of the School of Humanities and Social Studies, and 
Mrs. Burchard. 

Mr. Munro, whose appointment as ambassador was 
announced late in 1951, served for nine years as 
editor of the New Zealand Herald, a leading New 
Zealand daily newspaper. He was a member of the 
Council of Auckland University, the Senate of the 
University of New Zealand, and the Auckland Gram- 
mar School Board, of which he later became chair- 
man. 

A graduate of Auckland University, Mr. Munro 
has served as lecturer in law and, in 1938, as dean of 
the Faculty of Law at that institution. 


Air Force R.O.T.C. Conference 


Aro of academic deans and professors of air 
science and tactics from four Greater Boston col- 
leges took part in an Air Force, Reserve Officers’ 
Training Corps orientation conference at the Air Uni- 
versity, Maxwell Air Force Base, at Montgomery, 
Ala., on October 15. 

Attending the one-day conference, at which 28 
states and territories were represented, were Dean 
William G. Sutcliffe and Colonel James W. Brown, 
Jr., of Boston University; Dean Robert B. Watson and 
Colonel Frank P. Bostrum of Harvard University; 
John E. Burchard, ’23, Dean of the School of Human- 
ities and Social Studies, and Major Joseph F. Gricius, 
Jr., of M.I.T.; and Dean Henry P. Burden and Colonel 
Robert P. Hardy of Tufts College. 

(Concluded on page 116) 
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TRU-PERIMETER HEAT 


ata Country Cub 


Forced hot water with Webster Walvector, some 
under floor, Webster Baseboard and Webster CF-2 
Continuous Flow Control meets unusual architec- 
tural requirements. 

When Architect William Henley Deitrick set out to 
design the new Carolina Country Club his aim was to 
provide complete flexibility to meet the requirements of 
approximately 600 members. In accomplishing his objec- 
tive he provided for a terrace on three sides and for 
full length windows over practically the entire northern 
exposure. 

The resulting challenge to the heating engineer was 
fully met by Webster Forced Hot Water Tru-Perimeter 
Heating. Webster Walvector, installed under grilles the 
full length of the glass- enclosed side, provides complete 
winter comfort (see detail at right). Standard Walvector 
serves the Manager’s office and kitchen. Other spaces 
and second floor lounges and toilets have Webster Base- 
board. The separate locker building is supplied with a 
Webster Series R Unit Heater. 

Are you planning a club or other difficult-to-heat build- 
ing? Investigate Webster Tru-Perimeter Forced Hot 
Water Heating. For details write us or see your Webster 
representative. Address Dept. TR-12. 


WARREN WEBSTER & COMPANY 
Camden 5, New Jersey, Representatives in Principal U. S. Cities 
In Canada, Darling Brothers, Limited, Montreal 
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WALVECTOR 
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For Steam or Hot Water Heating 
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Sketch shows arrangement of Walvector below floor. Upper 
view shows lounge with sliding doors and grilles over Walvector. 


Wm. Henley Deitrick, Inc., Architect; Ray V. Wasdell, Struc- 
tural Engineer; H. W. Moser, Mechanical Designer; Matthew 
and Stanislawa Nowicki, Interior Decoration; E. G. Thurlow, 
Landscape Architect; Strong & Harmon, General Contractor; 
Smith & Mills Plumbing & Heating Co., Heating Contractor. 





Carolina Country Club, Raleigh, 1. €. 
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aboratory and Industrial) 


y Type 
ir Cooled Transformers 
(to 1000 KVA) 


Constant Current 
gulators (Static Type) 


Many nationally known labora- 
tories and manufacturing plants use Hevi Duty 
Electric Heat Treating Furnaces where maxi- 
mum performance is desired. 


Hevi Duty specialty transformers are used 
extensively in the electrical control of indus- 
trial machinery and plant power distribution. 


Airport and street lighting have been made 
safer and maintenance costs have been re- 
duced through the use of Hevi Duty static type 
Constant Current Regulators. 


Write for descriptive bulletins 
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The Air Univ ersity, educational system of the Air 
Force, recently assumed administration of the Air 
Force R.O.T.C. program. Its many educational and 
research missions now serve all Air Force commands 
and approximately 200,000 students throughout the 
world. 

Brigadier General M. K. Deichelmann, comman- 
dant of the Air Force R.O.T.C. program, explained 
that the purpose of the conference was threefold: 
(1) To acquaint educational executives with proposed 
changes and improvements in future operation and 
administration of the Air Force R.O.T.C. program; 
(2) To review the new Air Force R.O.T.C. course of 
instruction to be inaugurated in the 1953-1954 school 
year; (3) To emphasize plans of Air Force R.O.T.C. 
Headquarters to conduct a carefully developed 
R.O.T.C. program which will be mutually beneficial 
to the supporting institutions and to the Air Force. 





Co-operation 


5 goon Mutual Security Agency of the U.S. Govern- 
ment has awarded their Certificate of Co-opera- 
tion to the Department of Building Engineering and 
Construction for furnishing technical assistance to 
foreign teams of engineers, architects, and contractors. 
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(Continued from page 88) 


Speculation on the cause of this outstanding cor- 
rosion resistance in an alloy containing as much as 88 
per cent iron was not long r de layed after Brearley’s an- 
nouncement. As early as the 1 1830's , Michael F aradi ay 
had implied that the nonreactivity or “passivity” ’ of 
iron in concentrated nitric acid was due to an oxide 
film. Stainless steels had properties analogous to pas- 
sive iron; therefore, it was natural to adapt Faraday’s 
suggestion that an oxide film was the source of so- 
called stainless qualities. Faraday’s views soon gained 
wide acceptance, for his concept was easy to grasp; 
even the men in the mill understood it. 

It is well known that the natural oxide film on alu- 
minum can be made more protective by anodizing, a 
process of electrolytically oxidizing the metal in sul- 
furic acid or a similar electrolyte. This process in- 
creases the film thickness from about 100 angstroms 
(0.4 microingh) to as much as 250,000 angstroms 
(0.001 inch). But with the stainless steels, the anodic 
process did not work, nor have similar approaches 
succeeded in improving their corrosion resistance. 
From recent experiments, it seems that there is reason 
for this lack of success. 

According to an alternate theory for the corrosion 
resistance of stainless steels, the primary cause of pas- 
sivity is not an oxide film, but rather a gas or ion 
(adsorbed) film closely associated with the metal sur- 

(Continued on page 118) 
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DID YOU KNOW? 


.. that you can Clean Condenser Tube sticcte FT 








. . that there are Vacuum Pumps with No Moving 


tion, etc. 
. » that a Cooling Tower can be Built to Blend with on 


- « that Material will Grind Itself into Particles 100 


without Downtime or Loss of Pressures 
C. H. Wheeler Reverse Flow Condensers are “Self-Cleaning”. Electrically, hydraulically or 
manually operated sivice gates within the condenser reverse the flow of water in the 
tubes to flush debris and marine growth away from tube sheets. 


Parts ... and often requiring No Extra Power & 


C. H. Wheeler Tubejets convert waste steam into useful vacuum for pumping, refrigera- 


Building—or to Stand Alone against Hurricane Winds «= 
C. H. Wheeler Water Cooling Towers may be sheathed with any building material to 
harmonize with an architectural plan. Sturdy construction is guaranteed for performance 
and durability 





Times Finer than the Human Eye Can See 8 

C. H. Wheeler Fluid Energy Reduction Mills reduce materials to sub-micron particle sizes. 

Material is conveyed by air, steam or any gas or vapor in a closed circuit at supersonic 

speeds causing particles to reduce themselves by repeated shattering contact with one r 

another. 4. 
Bulletins mailed on request. 


C. H. WHEELER 


C. H. WHEELER MANUFACTURING CO., 19th & LEHIGH, PHILADELPHIA 32, PENNA. 
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WHEELER-ECONOMY PUMP 


ECONOMY PUMPS, INC « Division of C. H. Wheeler Mfg. Co. 
Sedgley at 19th and Lehigh + Philadelphia 32, Penna. 


1952 PUMP ENGINEERING HANDBOOK 


The Research Has Been Done For You 
‘PUMP ENGINEERING DATA” has been compiled for professional and student 


engineers who want their information in one 
volume. Designed for ease for use, with tables, 
diagrams, and charts. 


«++ was assembled by experts to 
yn provide the most pertinent and 
up-to-date material for pump 
engineering. Substantially 
bound in maroon and gold—con- 

tains over 400 pages. 


* ++ covers pumping problems encountered in build- 
ings, waterworks, sewage treatment plants, oil refineries, 
mines and quarries, irrigation, power plants, food and 
chemical plants, paper mills, and in many other applications, 


Send today for your copy of 


‘PUMP ENGINEERING DATA” $3.00 






19532 
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fer production rec- 
ords to maintain and 
advance economic 
levels. 


in gearing for pros- 
perity—let Diefen- 
dorf design, engineer 
and build the gears. 


All materials—all 
types—all_ sizes. 
Specification work 
only. Contract pro- 
duction invited. 


DIEFENDORF GEAR 
CORPORATION 


Syracuse, New York 


DIEFEND‘O:AF 


oo FF AR Ss 











THE TREND OF AFFAIRS 


(Continued from page 116) 


face of the order of an atom or molecule diameter in 
thickness (a few angstroms). This thin film is proposed 
as protecting the base metal, not by interposing a bar- 
rier, but by the satisfaction of chemical affinities of 
the metal, and by setting up a negative electric charge 
at the outer surface. Evidence is provided to support 
this view. Since adsorbed films are not necessarily im- 
proved by anodizing and by similar surface treat- 
ments, the relative lack of response of the stainless 
steels compared with aluminum is understood. 

The main difference in the supposed oxide and ad- 
sorbed films lies in the relative thickness of the effec- 
tive film and the mechanism of its influence on the 
corrosion rate. The oxide film theory claims a layer 
thick enough to act as a diffusion barrier. Supporting 
evidence is obtained by isolating the film, accom- 
plished by immersing the metal into reagents like 
iodine or bromine dissolved in methyl alcohol. This 
loosens the film and “floats” it to the surface where it 
can be seen and examined. The adsorbed film theory, 
on the other hand, ascribes the primary corrosion 
resistance to a much thinner film which cannot be 
handled or seen. Any thicker films, isolated by the 
chemical process cited above, are considered to be of 
secondary importance and not necessary to the nor- 
mal corrosion resistance. 

Actually, how thin is the film on stainless steels? 
Herbert H. Uhlig, 32, Associate Professor of Metal- 
lurgy, and his co-workers in the Institute's Corrosion 
Laboratory, have set about to answer this question. 
Their study of the mechanisms of corrosion and cor- 
rosion control has been in progress for several years 
and has thrown considerable light on modern ideas of 
corrosion resistance. Work has , omen sponsored by the 
Office of Naval Research and the Shell Oil Company. 

In one series of investigations, it was shown that a 
stainless steel sheet, pickled in hydrochloric and sul- 
phuric acid and later exposed to aerated water, took 
up oxygen rapidly for the first few minutes and then 
more slowly with no further change at the end of six 
hours. The maximum was 0.27 microgram of oxygen 
per square ce ntimeter of true nudince, corre sponding 
to the fully passive condition. This indicates that less 
than two atom layers of oxygen adhere to the surface. ° 

In accord with earlier estimates, it seems reasonably 
clear that the passive film on stainless steel is extremely 
thin. If the film is an oxide, the legitimate question can 
be raised whether it is thick enough to serve as an 
effective diffusion barrier matching the corrosion re- 
sistance of the stainless steels. The amount of oxygen, 
on the other hand, corresponds to the order of magni- 
tude of a monolayer predicted by the adsorbed film 
theory. These experiments, therefore, are consistent 
with the latter point of view, and passivity and corro- 
sion resistance in the stainless steels accordingly can 
be considered to have their primary source in such 
adsorbed layers on the surface. 

If this conclusion is valid, the mechanism of passiva- 
tion of stainless steel by oxygen is no different than 

(Concluded on page 120) 


THE TECHNOLOGY 





REVIEW 









































er in 
osed 
_bar- 
es of 
large 
yport 
y im- 
reat- 
nless 


| ad- 
ffec- 

the 
ayer 
ting 
om- 
like 
This 
re it 
ory, 
sion 
be 
the 
e of 
10r- 


els? 
tal- 
ion 
ion. 
or- 
ars 
; of 
the 
ny. 
ta 
ul- 
ok 
en 
Six 
en 
ng 
2S5 
be. : 
sly 
‘ly 
an 
an 
"a 























POSTER 





#RBTE 
—— 








.--AND TO OPERATE IT FOR JUST ONE DAY 





HBF 


% That’s a lot of material —just to boil water! 

And it’s not the whole story, for many additional carloads 
of miscellaneous items will be used in the construction of the 
big boiler to which the above figures relate. This 15-story-high 
steam generating unit is one of four now being built by Com- 
bustion for a major new power station. 

The experience, skills and facilities it takes to design and 
build such boilers are available to you whether your steam 
requirements are small or large —whether your load is power, 
process, heating or any combination thereof. For the com- 
plete C-E line provides unit capacities ranging from less than 
5,000 to more than a million pounds of steam per hour. Hence, 
Combustion can assure you of a boiler that will be just right 
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COAL—1450 tons—encugh to heat 150 average homes for an entire heating season 


WATER — 3,480,000 gallons — more than enough to provide a day’s supply of drinking water for the 
entire populations of New York and Chicago 


AIR—936,000,000 cubic feet— equivalent to the volume of 25 Empire State Buildings 


for your particular requirements as well as a design that will 
reflect C-E’s long experience in meeting the exacting per- 
formance standards of many of the country’s largest utility 


power stations. 


| -) COMBUSTION ENGINEERING - 
CE SUPERHEATER, INC. 


200 Madison Avenue, New York 16, N. Y. 






B-602 
ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT 
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A Complete Printing Organization 
Specializing in Book Reproduction 
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THE TREND OF AFFAIRS 
(Concluded from page 118) 


that by iti sinininitite where silititten: hereto- 
fore, has been the only reasonable explanation for the 
corrosion resistance of stainless steel in hydrochloric 
acid saturated with this gas. What is true of oxygen 
and carbon monoxide seems also to be true of other 
substances that cause passivity, including nitrates and 
chromates. All of these substances are classed as com- 
pounds with high chemical affinity for the alloy, but 
reacting only slowly (high activation energy) to form 
chemical compounds such as metal oxides. The thicker 
films, therefore, sometimes observed and successfully 
isolated, are apparently formed by reaction of the ad- 
sorbed films with the metal (stimulated, for instance, 
by high temperatures, polishing, abrading, or halogen 
ions plus water), and have relatively less to do with 
the observed corrosion resistance and stain-free quali- 
ties of the stainless steels. 


METALS PROCESSING LABORATORY 
(Continued from page 92) 


to an office, a tool room, specimen room, and gauge 
laboratory, also housing an electron microscope, w ash 
rooms and rooms devoted to building services. The 
Machine Too] Laboratory is well equipped to give 
students in the engineering courses at the Institute a 
good introduction into the operation and properties 
of metal cutting tools. On the ground floor are mod- 
ern lathes, milling machines, drill presses, and similar 
tool-cutting equipment. The equipment is similar to 
that found in manufacturing plants, and is capable of 
precise operation. In contrast to the belt and shaft 
drive which was common practice when the Machine 
Tool Laboratory was first established in Cambridge, 
each machine is electrically driven and under the 
control of the individual operator. This equipment is 
all modern. In some cases it represents choice selec- 
tions of war surplus material; other equipment has 
been donated or loaned by industry. In addition to a 
substantial array of machine tools, a complete selec- 
tion of small hand tools, cutting tools, gauges, and 
measuring instruments are available. 
(Concluded on page 122) 


















New Haven, Connecticut 


M. B. FOSTER ELECTRIC COMPANY 
368 CONGRESS STREET 
BOSTON 
MASSACHUSETTS 
LI 2-8385 


William St. George 


Electrical Contractors on the new Metals Processing Laboratory 


Louis Klein 


Portsmouth, New Hampshire 


J. V. Quinlan 
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9 Federal Court 


Boston, Mass. 





Heating — Piping 


Ventilating — Air Conditioning 





CONTRACTORS — ENGINEERS 





H.E. WHITTEN CO. 











GROISSER & SHLAGER 
IRON WORKS 


SOMERVILLE, MASS. 


STRUCTURAL STEEL 
for 
BUILDINGS & BRIDGES 








SHLAGRO STEEL PRODUCTS 
CORP. 


SPECIALTIES 


B. M. GROISSER °20 


A. E, SHLAGER ’20 





METALS PROCESSING LABORATORY 
(Concluded from page 120) 


Another machine tool laboratory is located on the 
first floor. This floor also contains a research labora- 
tory in metal cutting, a tool room, a cutter grinding 
room, wash rooms, and seven offices. A loading plat- 
form ond freight elevator entrance provide access for 
delivery of heavy equipment. 

The second floor contains one large and _ three 
small metal working laboratories, a laboratory for 
metal testing, an instrument shop, a ready room (for 
preparing lecture-demonstration material which can 
be quickly wheeled into the auditorium), and storage 
rooms. Another machine tool laboratory and three 
small research laboratories for metal working are also 
included. The second floor also provides entrance to 
locker rooms, and to the two lecture rooms. The 
smaller of the lecture halls seats about 70, whereas the 
larger can accommodate approximately 190 persons. 
Both lecture halls are so arranged that machine tools 
can be brought in for working demonstrations; they 
can also be used as regular classrooms. 

On the third floor may be found two general re- 
search laboratories, three laboratories devoted to 
powder metallurgy and welding research, a radio- 
graphic room, preparation room, rough polishing 
room, specimen preparation room, etching room, 
chemical laboratory, metallographic and_photo- 
graphic room, and photographic and radiographic 
darkrooms. In addition, one large classroom, and 
eight offices are to be found on the third floor. En- 
trance may also be had to both of the lecture halls 
from this level. 

The top floor, as has already been stated, contains 
a foundry laboratory, with transformer room and mo- 
tor generator room for supplying power to the electric 
are and induction furnaces. Small rooms are also de- 
voted to die casting, a sand testing laboratory, a pat- 
tern shop, pattern and lumber storage, foundry tool 
storage, flask and sand storage, and offices. A demon- 
stration and teaching room is available for instruction 
in foundry work and in welding, and two laboratories 
are devoted to welding operations. There is also a 
brazing and silver soldering laboratory, and six small 
arc-welding booths. 

The penthouse includes a lounge complete with 
kitchen facilities. It is anticipated that an important 
use of this room will be to cement student-faculty re- 


lations by enabling both groups to learn to know the, 


other better in an informal way, socially, after regu- 
lar classes. 
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Fine YALE Locks 
and all hardware throughout 
the new 


METALS PROCESSING LABORATORY 
furnished by 


HUNTER CO., INC. 


Boston, Mass. 


J. B. 


83 Summer St. 
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COLUMBIA CORNICE CO. 


Roofing, Sheet Metal Flashing, and Insulation 


provided for 


METALS PROCESSING LABORATORY 


258 Elm Street Cambridge, Mass. 











Plumbing and Process Piping 


for 
METALS PROCESSING LABORATORY 


installed by 


P. J. RILEY and CO. 


Plumbing and Heating Engineers and Contractors 


295 Highland St. Roxbury, Mass. 








‘*e GRID SYSTEM 


REINFORCED CONCRETE CONSTRUCTION 
for 


FLOORS ann ROOFS 
used throughout the 


METALS PROCESSING LABORATORY 
installed by 


GRID FLAT SLAB CORPORATION 
BOSTON, MASSACHUSETTS 
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These Choppers convert low level DC 
into pulsating DC or AC, so that servo- 
mechanism error voltages and the out- 
put of thermocouples and strain gauges 
may be amplified by means of an AC 
rather than a DC amplifier. They are 
hermetically sealed, precision vibrators 
having special features which contrib- 
ute to long life and low noise level. 













WRITE FOR CATALOGS... 
#246B, 60 cycles, AC 
#280, 400 cycles, AC 






When people need any hollow braided or 
solid braided cord, even if it’s the most un- 
usual, it’s usual for them to turn to us. All 
kinds, all sizes. All purposes. Samson is the 
world’s largest manufacturer of solid braided 
cotton cord. 












For information and 
samples, write today. 








CORDAGE WORKS ~- BOSTON 10, MASS. 













METAL PROCESSING AT M.I. T. 
(Continued from page 100) 


not to benefit in proportion to the attention needed; 
so teaching and texts for the undergraduate are tuned 
to the tempo of the student who is slightly above aver- 
age. Still another assumption is the human weakness 
to require (1) being told what is to be taught, (2) be- 
ing taught, and (3) being told what has been taught; 
this requires a three-dimensional attack which is done 
without too obvious repetition of a principle. Essen- 
tially it involves (1) a careful outline of the course, 
(2) formal treatment of theory and laboratory accen- 
tuation of practice, and (3) critical summaries at ap- 
propriate times. Courses 3.11 and 3.12 have proved 
difficult to teach adequately since so much work is to 
be covered. It is necessary to develop both philosophy 
and fact to (1) make a student want to learn a subject 
entailing a variety of different detail, and (2) present 
the information in a logical manner. Accordingly, 
these courses comprise the combined efforts of many 
men. This has the advantage that the student has op- 
portunity to meet and to know men from whom he 
may elect to do advanced work, and gives him the 
benefit of specialized knowledge and enthusiasm. This 
approach has had a telling effect, if post-course stu- 
dent interest is a criterion. It has also proved emi- 
nently successful to employ postgraduate students as 
laboratory and recitation instructors. Not only has this 
been popular with the neophytes, but the student in- 
structor obtains invaluable training in speaking and 
in organizing his thoughts. Usually the instructor is a 
man working for his doctor’s degree; so the training 
helps immeasurably when he meets his peers in oral 
examination — one of the most awesome hurdles of 
the doctor’s degree. Recitation classes and laborato- 
ries are broken into 15 or 20 man-groups to provide 
individualized attention. Such practice requires many 
willing hands; but there is never a dearth of instruc- 
tors who are anxious to serve. The success of this peda- 
gogy rests, of course, on use of experienced teachers 
in lectures and laboratories, and on detailed supervi- 
sion over the younger instructors. In an effort to be- 
come acquainted with all 100-150 men in class, the 
lecturer has a large seating chart which enables him 
to call each student by name, and to match the name 
with the proper face. This has proved an effective key 
in student-teacher relations; it is a distinct pleasure 
to be able to say “Hello, Jim” when you pass Jim Smith 
on the campus. 


(Concluded on page 126) 
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EXPERIENCE CREATES A DRIVING FORCE 


New England’s years of experience in precision 
manufacturing form a driving force behind the mass production 
of jet turbines for air power, sea power and the inevitable new 
fields to come. 

The situation is similar in banking. Long years of experience 
strengthen a bank’s ability to answer today’s problems of industrial 
finance, and to plan for those ahead. This bank has the experience, 
business knowledge, and cooperative spirit you may be looking 
for. Why not talk with us and find out how we can help you? 


She 
New England Trust Company 


135 DEVONSHIRE STREET 


At the Corner of Milk Street 
BACK BAY BRANCH : : 99 NEWBURY STREET 


Boston, Mass. 





Established 1869 Member Federal Deposit Insurance Corporation 
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ANOTHER BIG HIT?! 


Will you be with us when a steak dinner is served 












to more than 500 at the Alumni Association's Mid- 


Winter Meeting on Thursday, February 5? Total cost: 


$1 i 50 per person. 


We are proud of serving M.I.T. alumni and 
friends in this fashion. We are also proud 


of our annual service of 1,000,000 meals to 












staff and students this past year. We know 
M.I.T. alumni are as proud of this record, 
made possible by their gift of the Walker 
Memorial Building in 1917. 








Walker Memorial Dining Service 


M.LLT. 


Cambridge 39, Massachusetts 
A. W. BRIDGES, MANAGER 



















METAL ‘PROCESSING AT M.I. T. 
(Concluded from page 124) 


So much for the undergraduate teaching program 
The graduate program follows the usual course of a 
commodating men for S.M., Sc.D., and Engineer de 
grees. The Engineer degree is a fairly new one adopt 
ed by the Institute in 1949; it is designed to prepare 
men with training equivalent to that of a doctorate, 
but with a broader base in formal courses and less em- 
phasis on research. In other words, it is a degree de. 
signed to fit a man primarily for production. 

The caliber of docorate men who have elected tof 
do their major work in metal processing has been onef 
of the most encouraging overtones to date. A prepon 
derance of the men have come from the upper quarter 
of their classes. In foundry work, for example, which 
might be least expected to attract doctorate candi. 
dates at all, or at best not necessarily the top men, 
this year boasts nine Sc.D. candidates. The current 
awakening of the metal processing industry to the 
need for engineers with specialized training may be 
compared to that experienced by the chemical engi- 
neering field less than a half century ago, which move- 
ment was pioneered by Professor Emeritus Warren K, 
Lewis, ’05, of the Department of Chemical Engineer-§- 
ing at M.I.T. It may also be compared to the enormousiiy 
impact, of Dr. Chipman’ s so-called “Chemistry at 
1600” on the steelmaking industry. The Metal Process: 
ing Division of the Department of Metallurgy is doing 
its best to follow in the able footsteps already made 
at this institution in other fields. 
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727 WEST SEVENTH ST., 
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CHRISTMAS GIFTS THAT ARE DISTINCTIVE 
and not generally available elsewhere 


At the sign of the Goldén Fleece you will find, this 
Christmas Season, gifts that reflect the uncompromising 
standards of quality and workmanship which we apply to 
everything we make and demand in everything we sell. 

We have an unusually wide selection of gifts for Men 
and Boys that are of good taste...that are unusual...and 
(what is so important to both giver and recipient) not 
generally obtainable elsewhere. 


Our 36-page illustrated Christmas Catalogue 
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M. |. T. Alumni Glassware 


This glassware has the endorsement of the M.LT. Alumni Association. Each glass has an excellent plate etching of the official 
‘ M.IL.T. Seal and is of the highest quality, brilliant, clear lead crystal,— hand made by Tiffin Craftsmen. 














Technology Store — — — — —- —-—- —-—-——--—-—-----—------—------ . 
40 Massachusetts Ave., Please send me — ! 

a i ae Highball Glasses @ $18.00 per dozen. 
Cambridge Oe er aii: Old Fashioned Glasses @ $18.00 per dozen. | 
ee ee wee Cocktail Glasses @ $21.00 per dozen. l 
| This glassware is sold only in 2 st tts Pilsner Glasses @ $21.00 per dozen. 

i f 6, 8, 12 of le. . 

| | All express ~ alc will be paid My check is enclosed for$...... | 
| anywhere in the United States. pyime ccc cece cnc ccecncces Chale a rks <6 00a 
| Patronage Refund Er Ae eRe a PR et ee | 
l to Members | 
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RUBBER ENGINEERING 8.9 @-W0) BS 


Primarily, ACUSHNET sells 

rubber engineering “‘brains"—specialized, collective en- 
gineering skill that produces the solution to problem jobs 
constantly confronting users of precision molded rubber parts. 





ACUSHNET accomplishments in this specialized field of 
precision production are widely recognized throughout 
industry. Our engineers will gladly study your prints and 
recommend stocks with properties to meet specified condit- 
ions or work with you in the initial stages of your designs. 


Qcushnet 


PROCESS COMPANY 


Address correspondence to 774 


Send for your aie at the 
Acushnet Rubber Handbook. 


Belleville Ave., New Bedford, Mass. 









FACTORY PACKAGED 

PIPE - COUPLINGS—FITTINGS 
VALVES—ACCESSORIES 

LIGHTWEIGHT, LABOR SAVING 


immediate installation 


by one unskilled man. 2'2 to 30 
o. d. black or galvanized. Ready 
to lay—without delay. 
Complete inventory of all in- 
dustrial Pipe, Valves, Fittings, 
and Flanges. 

S. G. ALBERT ‘29 
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SAVINGS FLOW 


FROM 


SPLD TAY 


PIPE SYSTEM 


EVERYTHING FOR A 
COMPLETE PORTABLE 
PIPE SYSTEM 







DELIVERED 

READY 

FOR 

INSTALLATION 
™ $END COUPON NOW! __—| 

ALBERT PIPE SUPPLY CO., INC. | 

Berry ot N. 13th S., Brooklyn 11, N. Y. 


Please send free booklet describing your | 
Speed-Lay System and services: 


NAME | 
FIRM NAME 
ADDRESS | 
city STATE 

De ees aad Biesaehaipaieh enedian J 
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MANAGERIAL EVOLUTION 
(Concluded from page 102) 


applause which greeted Judge Pine’s decision in the 
steel case showed that Americans generally are as 
eager to write “finis” to the Fair Deal philosophy 


as they were to bury the N.R.A. after the Schechter 


decision was announced. 

The only unknown, and it is a large one, is: Has 
business leadership what it takes, spiritually, to 
grasp its golden opportunity? Can it muster sufficient 
strength, morally and spiritually, to fill the vacuum 
which is opening before our eyes? 

To answer this question negatively is to close our 
eyes to the emergence of professional ss _ 
the formation of a dedicated cadre of leaders who, 
along with their natural interest in material rewards 
and the ephemeral trappings and _ prerequisites, 
accept their positions as a way of life and a public 
trust. The roll of such men is long, and growing 
longer every day. Given time, that is, a period of 
relative peace, they may triumph for the good of all. 

The political and economic climate is in their 
favor. A limited recession, which even high govern- 
ment officials fear, will help, rather than hinder their 
progress —just as a continuation of forced-draft 
prosperity will hold them back. The great spiritual 
revivals of the past have been rooted in adversity, 
not in material abundance. The Renaissance, the 
French Revolution, the settlement of the colonies, 
the opening of the western frontier—all sprung and 
flowered out of difficulties as black as any we can 
know today. 

There are two important cautions to keep in 
mind. First, leaders must have followers. Even more, 
they must have disciples. Executive development, in 
its present limited sense of making foremen out of 
workers and department heads out of supervisors 
and trainees, is not enough. The torch, once lit, 
must be handed on. Otherwise it will go out, and 
the darkness will be total. Time is passing, and will 
accelerate. The first responsibility of the new leader- 
ship must be to seek out the companion spirits, the 
younger men and women who have the right atti- 
tudes, as well as the right aptitudes, for dedicated 
creative management leadership in the future. 

Given this assurance of succession, the managerial 
evolution will continue and bear lasting fruit, and 


more of our younger men will enter the business , 


world with an abiding faith that creative industrial 
management is a high calling. 


LICENSING ARRANGEMENTS WANTED 


We wish to acquire patent rights on electrical compo- 
nents, instruments, or accessories used in the following fields: 


RADIO, RADAR, OR TELEVISION. TELEPHONE, 
TELEGRAPH, TELETYPE, OR SOUND 
ON FILM. PUBLIC UTILITIES. AIRCRAFT. 
Our preference is for items that have li nited rather than 
mass markets. We have a particular interest in switches and 
relays, also in telephone parts and accessories. 


All replies to be held confidential. Please write to Box G 
Technology Review. SA-3 
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J. C. CORRIGAN CO., INC. 
Conveyers 
ENGINEERS - MANUFACTURERS + ERECTORS 


® 
Coal Handling Systems 
Material Handling and Processing Equipment 
Portable Conveyers 
° 
Distributors for 
Jeffrey Manufacturing Co. 
41 Norwood Street, Boston 22, Mass. 
Tel. GEneva 6-0800 











if You Need 
Additional Manufacturing 
Capacity 


CALL IN 


LIQUID:s 


CONTRACT MANUFACTURING DIVISION 





—@® Capacity and manpower avail- 
able on Machine Shop, Sheet Metal and 
Woodworking facilities for industrial or 
defense contracts. 


Write for illustrated booklet “Special Con- 
tract Department” which lists and describes 
facilities. 





Contract Manufacturing Division 


THE LIQUID CARSONIC CORPORATION 
3100 South Kedzie Ave. Chicago 23, Illinois 


Manufacturers of Brewing and Bottling Machinery, Soda Fountains, Gas 
Welding Equipment, co, Gas, Dry ice, Oxygen and Medical Gases 









with 
Safe Fills VENTALARM? 
No Spills 


WHISTLING TANK FILL SIGNAL 












“JUST FILL ‘TIL THE WHISTLE STOPS” 








Call on Us for 
Plasticizers ... Stabilizers 





We're chemical processors producing: 


@ PLASTICIZERS 


for plastics and rubber 


@ STABILIZERS 


for plastics 





Dudley Clapp, 1910 


J. Arthur Hansen, 1934 Everett R. Ackerson, 1941 


Charles L. Viola, 1941 


DEECc 


Robert H. Wittenaver, 1949 


PRODUCTS CO. 


STABILIZERS 
Mass 


PLASTICIZERS 
120 Potter St., Cambridge 42 














| ae Managers 


K. W. RICHARDS '07 D. BILLINGS "10 


10 HIGH STREET 





The TREDENNICK-BILLINGS CO. 


Bai ling ae 


Cc. C. JONES "12 F, J. CONTI °34 


BOSTON, MASSACHUSETTS 
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SYSKA & HENNESSY, INC. 


Engineers 





DESIGN +- CONSULTATION - REPORTS 
POWER PLANT + WASTE DISPOSAL + WATER SYSTEMS 


New York City 








HOLMES & NARVER, INC. 


ENGINEERS ° CONSTRUCTORS 


828 SOUTH FIGUEROA STREET 
LOS ANGELES 17 
TRINITY 8201 


D,. LEE NARVER 
STANFORD *14 


JAMES T. HOLMES 
M.LT. "14 











CHAUNCY HALL SCHOOL 


Founded 1828. The School that specializes in the preparation 
of students for the Massachusetts Institute of Technology. 


Ray D. Farnsworth, Principal 533 Boylston Street, Boston, Mass. 





NEW HORIZONS FOR 


MACHINE TOOLS 
(Concluded from page 96) 


In manufacturing analysis it is necessary to esti- 
mate with reasonable accuracy the time required to 
set up a machine for a given operation and the time 
to perform that operation. Analysis of jig and fixture 
design is as indispensable a part of manufacturing 
analysis as is the selection of the proper machine tool. 
The most basic item of all is the design of the part 
to be manufactured. Until it is in the simplest design 
form consistent with its function, manufacturing an- 
alysis or production should not be attempted. 

Machine tool practice, manufacturing analysis, and 
introduction to the theory of metal cutting are offered 
as undergraduate subjects. The theory of metal 
cutting and excellent opportunities for thesis and re- 
search work make substantial additions to the gradu- 
ate school. The laboratories’ role is threefold: 
training students, engaging in research, and com- 
municating the results of research to industry. The 
service to industry is accomplished through a special 
summer session on metal cutting principles offered as 
an intensive two weeks’ course to industrial and edu- 
cational personnel, through publications and lectures, 
by making well-trained students available to industry, 
and through consulting. 

Industry is responding to this over-all approach by 
requesting students with this training, by giving 
grants-in-aid to further fundamental studies in ma- 
chine tools and metal cutting, and through research 
contracts to learn more about specific phases of the 
metal-working industry. 





LEONARD CONSTRUCTION COMPANY 


Engineers and Contractors 
SINCE 1905 


IN THE AMERICAS AND FAR EAST 


37 South Wabash Ave. 
Chicago 





William H, Coburn, "11 William F. Dean, °17 


William H. Coburn & Co. 


INVESTMENT COUNSEL 


68 Devonshire St. Boston, Mass. 








LESSELLS AND ASSOCIATES, INC.—ENGINEERS 


RESEARCH — DEVELOPMENT — TESTING — CONSULTATION 





Mechanical Design and Development 

Analysis and Prevention of Mechanical Failures 
Experimental Stress Analysis 
Laboratory and Field Test Facilities 


916 Commonwealth Avenue, Boston 15, Mass. 
Telephone BEacon 2-2380 
P. E. Kyle "39 T. A. Hewson "45 Cc. H. Kano "43 


R. F. Brodrick °48 
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N. A. LOUGEE & COMPANY 
ENGINEERS AND CONSULTANTS 
o 
Reports—Appraisals—Depreciation Studies 
Rate Cases—Business and Economic Studies 
* 
NEW YORK 5, N.Y. 


N. A. LOUGEE ‘11 L. A. MATTHEWS ‘13 
J. W. McDONALD, Jr. ‘20 B. F. THOMAS, Jr. ‘13 
E. S. WEST '40 


120 BROADWAY 
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PROFESSIONAL CARDS 





JACKSON & MORELAND 
Engineers and Consultants 


Design and Supervision of Construction 


Reports — Examinations — Appraisals 
Machine design — Technical Publications 
BOSTON NEW YORK 


FAY, SPOFFORD & THORNDIKE 


Engineers 
Airports — Bridges — Water Supply and Sewerage 
Port and Terminal Works — Fire Prevention 


INVESTIGATIONS DESIGNS 
SUPERVISION OF CONSTRUCTION 


BOSTON NEW YORK 





JAMES F. DOWNEY 
CONSULTING ENGINEER 


INDUSTRIAL ORGANIZATION, PLANT LAYOUT, LABOR 

MEASUREMENT, JOB EVALUATION, PLANNING & 

SCHEDULING, MATERIAL CONTROL, BUDCET & COST 
CONTROL, LABOR RELATIONS 


20 North Broadway White Plains, N.Y. 


CLEVERDON, VARNEY & PIKE 


Consulting Engineers 
Hersert S. CLeverpon *10 Watpo F. Pike °15 
Lawrence J. Tracy °23 
Structural Designs Foundations 


Heating Ventilating and Plumbing Designs 
industrial Buildings, Reports, Investigations 


120 TREMONT STREET BOSTON 8, MASS. 





EapirE, FREUND AND CAMPBELL 
CONSULTING ENGINEERS 


500 FirtH AVENUE New Yorx 36, N. Y. 


Mechanical — Electrical — Sanitary 
Air Conditioning — Power — Process Layouts 


J. K. Campbell, M.I.T, ’11 


MAURICE A. REIDY 


Consulting Engineer 


BRIDGES BUILDINGS 
STRUCTURAL DESIGNS FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 


Estimates and Appraisals 
101 TREMONT STREET BOSTON, MASS. 





STARKWEATHER ENGINEERING CO. 


INCORPORATED 


Engineers and Contractors for Pumping Plants 
Boiler and Power Plants, Cooling Water 
and Heat Recovery Systems 


246 Walnut Street, Newtonville BI 4-8042 


J. B. Starkweather, B.S. M.I.T. °21 


CuHarLeEs NELSON DEBES AND ASSOCIATES 
ENGINEERS AND CONSULTANTS 
Plant Layout—Electrical—Mechanical 
Structural—Sanitary— Acoustical 
ROCKFORD TRUST BLDG. ROCKFORD, ILL. 
C. N. Depes 35 








THE KuLjJIAN CoRPORATION 
Consultants @ Engineers @ Constructors 


UTILITY e INDUSTRIAL e CHEMICAL 
1200 N. Broad St., Phila. 21, Pa. 


MEXICO CITY ee CARACAS « MADRID « ROME e ATHENS « TOKYO 
© CALCUTTA e¢ 


H. A. Kuljian "19 A. H. Kuljian "48 


Moran, Proctor, Musser & RUTLEDGE 
CONSULTING ENGINEERS 


Foundations for Buildings, Bridges and Dams; 
Tunnels, Bulkheads, Marine Structures, Soil Studies and 
Tests; Reports, Design and Supervision 

Pardo, Proctor, Freeman & Mueser 


Ingenieres Consultores 
Ap. Correos 614, Caracas, Venezuela 


Wutum H. Musser ‘22 
Puuw C. Rureevce 33 








FABRIC RESEARCH LABORATORIES 


Incorporated 


Research, Development and Consultation 
for Textile and Allied Industries 


665 Boylston Street Boston, Mass. 


W. J. Hameuncer, “21 K. R. Fox, ‘40 E. R. Kaswei, "39 


CuHarwes A. Macuire & AssociaTEs 
ENGINEERS 
New York 


Boston Providence 





GILBERT ASSOCIATES, INC. 


ENGINEERS AND CONSULTANTS 
Malcolm G. Davis °25, Vice President Allen W. Reid "12 E. C, Edgar ‘35 
Steam, Hydro, Diesel Power Plants; Industrial Structures; 


Plant Safety, Labor Relations, Utility Rates, Valuations, 
Reports; Large Scale Purchasing; . Industrial Laboratory 


New York, N. Y. Washington, D. C. 
Philadelphia, Pa. Houston, Tex. 


Reading, Pa. 
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Cohasset 4-1020 Hingham 6-2360 


FRANK MASSA 
Electro-Acoustic Consultant 


5 Fottler Road 
Hingham, Massachusetts 


373 Atlantic Avenue 
Cohasset, Massachusetts 





131 





Behind the Diamond "D’’... 


ODERN laboratories equipped with such 

specialized instruments of research as 
oscilloscopes, profilometers and high speed 
cameras are a major factor in keeping 
Draper products foremost in their field. 

Since 1816, RESEARCH has been the 
keystone on which the Draper business has 


been built and today Draper looms, parts, 
and mechanisms are in daily use through- 
out the world. 

Manufacturing the finest textile ma- 
chinery possible is based on Retaining 
leadership through Research. 


Draper Looms Produce More Cloth at Less Cost Throughout the World. 


DRAPER CORPORATION 


SPARTANBURG, S. C. 


ATLANTA, GA. HOPEDALE, MASS. 
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"at Your Finger Tips 


Stroboscopic study at low speeds, under 600 flashes 

per minute, requires an intense light which will produce on the 
eye a sharp, bright image that will stand out in contrast 
to the image seen under ordinary lighting. The Strobolume 
provides this intense light . . . a light 2000 times as 

intense as that provided by the ordinary stroboscope. 

The Strobolume’s portability, compactness, accuracy 

and high intensity light source make it an excellent tool for 
a wide variety of jobs — It has been successfully used 

for the study and detection of faulty operation in printing 
presses, loom shuttles, slow speed metal shop machinery, 

for the registering of color in printing, for examination 

of crankshafts, camshafts or countershafts, as a light in 

single and multiple flash photography, and for the speed 
determination of any periodic, rotating, reciprocating, or 
vibrating motion under 3000 rpm. 


Write for “EYES FOR INDUSTRY” for-complete information 


candles 


TYPE 1532-B STROBOLUME... $265 


Short Flash — Each flash lasts only 40 millionths of 
a second at high intensity; 20 millionths at 
low intensity position, 


Wide Speed Range — JJigh intensity: up to 60 
flashes per minute, continuous; up to 1200 
for short periods. Low intensity: up to 3000 
per minute, continuous. 


Versatility in Operation — Can be flashed from an 
external contactor, such as G-R Type 1535-A 
Contactor, or from Type 631-BL Strobotac... 
Cable with pushbutton for manual flashing 
is provided. 

Built-in Tripping Circuit — Any simple make or break 


device controls built-in Strobotron. 


Removable Lamp Housing — Lamp may be used at end 
of ten foot cable supplied, to reach otherwise 
inaccessible locations. 


Safety Feature — Overload breaker opens circuitt 
when maximum safe operating time is reached. 


Compactness — 71% x 13 x 11 inches... 181% lbs. 
overall, lamp assembly only two pounds. 


, GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Massachusetts 














